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THE 

CLOSURE  OF  LAPAROTOMY  AVOUNDS 

AS  PRACTISED  IN  GERMANY  AND  AUSTRIA 


INTRODUCTION. 

The  claim  of  surgerj  to  be  considered  as  an 
art  is  in  no  way  better  exemplified  than  in  a 
review  of  the  "  infinite  variety  "  of  methods  em- 
ployed in  the  treatment  of  abdominal  incisions. 
Quot  homines,  tot  sententise !  There  is,  in  this 
country  perhaps  especially,  an  innate  tendency  in 
the  averasfe  snro-eon  to  disreo-ard  sno-o^ested  altera- 
tions  in  what  he  regards  as  minor  technique,  be 
these  ever  so  alluringly  set  forth  by  his  fellow- 
operator.  Nothing  can  ever  so  far  alter  this 
leaning  to  individuality  in  treatment  as  to  bring'- 
about  an  absolute  uniformity  in  abdominal  pro- 
cedure or  any  other ;  but  much  as  the  success  of 
a  given  method  depends  upon  the  individual  who 
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lias  practised  and  perhaps  invented  its  details, 
there  is  still  a  great  deal  of  common  sense  in  the 
attempts  made  in  recent  years  to  jnstify  one 
or  another  principle  as  the  scientificall}^  right  one, 
even  though  the  justification  rest  upon  the  pro- 
verbially unconvincing  data  of  statistics.  For 
more  than  twenty  years  it  has  stood  to'  the 
choice  of  the  surgeon  whether  to  use  the  simple 
old  inclusive  stitch,  or  to  suture  in  layers  ;  and,  to 
judge  from  the  practice  of  our  leading  operators, 
the  two  sides  of  the  question  are  as  debatable  as 
ever.  As  we  shall  see,  the  most  elaborate 
statistics  have  been  prepared  by  German  writers 
from  time  to  time  to  prove  the  superiority  of  the 
results  obtained  by  the  more  complicated  method ; 
but,  as  a  round  hundred  cases  so  cited  have 
probably  less  influence  with  the  individual  reader 
than  the  observation  of  a  sino-le  satisfactorv  or 
unsatisfactory  patient  of  his  own,  such  a  large 
undertakine:  as  the  reviewinsr  of  old  Datients  is 
unhappily  to  a  great  extent  much  labour  lost." 

If  surgeons  are  to  be  persuaded  that  a  certain 
other  method  is  better  than  their  own,  it  will  not 
be  by  the  statistics  of  an  individual  here  and  there 
whose  practice  may  or  may  not  have  exceeded 
theirs,  but  rather  by  a  body  of  opinion  proceeding 
from  an  important  majority  of  the  profession. 
Here,  then,  statistics  may  still  be  collected  to 
some  good  purpose.  A  plebiscite  of  the  current 
custom  of  the  profession  at  large  has  probably 
never   been  taken,  but  I  have  thought  it  worth 
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wliile  to  bring  together  tlie  opinions  of  tlie  leading 
surgeons  and  gyngecologists  of  Germany  and 
Austria,  as  the  countries  where  the  buried  suture 
was  first  made  use  of,  and  where  the  whole 
subject  has  been  treated  with  the  originality  and 
thoroughness  that  characterise  the  Grerman-speak- 
ing  nations. 

Latterly  English  surgeons  would  seem  to  be 
reverting  to  the  older  and  simpler  method,  un- 
doubtedly because  unforeseen  difficulties  have 
arisen  with  buried  sutures.  On  the  other  hand, 
though  certain  great  names  abroad  are  still  found 
associated  with  a  variant  of  the  old  practice,  an 
overwhelming  majority  of  those  who  have  com- 
municated with  me  insist  on  some  variety  of  the 
suture  in  layers.  Such  a  convincing  array  of 
opinion  may  serve  to  clear  up  the  doubts  of  some 
who  are  still  wavering  as  to  their  future  practice. 
Or,  from  another  point  of  view,  no  one  can  scan 
the  several  descriptions  without  here  and  there 
picking  up  valuable  hints  in  matters  of  detail, 
even  though  the  general  methods  be  common 
property. 

Surgeons  do  not  see  operations,  they  perform 
them.  As  a  rule  they  evolve  the  all-important 
detail  by  years  of  experiment.  To  many  the 
minor  technique  of  others  is  an  unknown  quantity, 
traceable  neither  in  text-book  nor  tradition. 

The  following  paragraphs  are  extracts  from 
letters  received  from  nearly  sixty  leading  surgeons, 
who  have  been  good  enough  to  take  a  great  deal 
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of  time  and  pains  in  replying  to  my  questions  as 
to  tlieir  methods  and  experiences.  Interposed 
are  excerpts  from  certain  of  tlieir  published 
writings  on  the  subject,  referred  to  in  their 
correspondence.  I  take  this  opportunity  of  most 
cordially  thanking  all  those  gentlemen  who  have 
so  freely  responded  to  my  request  for  a  com- 
munication. I  have  been  obliged  to  give  up  an 
attempt  to  arrange  the  letters  systematically  ;  the 
consequence  is  they  mostly  appear  in  the  order  in 
which  they  were  received  (December,  1903,  and 
January,  1904). 


Frof.  Veit,  of  Erlangen. 

I  do  not  always  proceed  with  my  abdominal 
cases  in  a  quite  uniform  manner.  Generally  (a) 
two  "  safety"  through-and- through  sutures,  which 
for  the  most  part  take  up  the  peritoneum,  but  in 
any  case  include  skin  fascia  and  muscle  ;  there- 
after (1)  a  deep  catgut  suture  for  peritoneum  and 
some  muscular  tissue,  (2)  a  second  layer  with 
catgut  for  the  fascia,  and  (3)  a  superficial  silk 
suture  ;  all  three  continuous. 

Supposing  I  have  no  good  catgut,  I  use  (h)  either 
a  simple  series  of  separate  silk  sutures,  which  in- 
clude all  layers,  taking  pains  in  their  insertion  to 
bring  homologous  tissues  into  apposition ; 
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(c)  Or  three  stages  of  contimious  sutures  with 
very  thm  silk,  all  of  which  are  removable :  the 
first  begiuning  above  iu  the  skin,  uniting  the 
peritoneum  continuously,  and  finishing  below  again 
in  the  skin ;  the  second  beginning  in  the  skin 
close   beneath  the  first  thread  and  unitino-   the 

O 

fascia,  to  end  below  in  the  skin;  and  the  third 
being  for  skin  alone ;  in  addition  I  usually  insert 
two  through-and- through  sutures. 

Method  {a)  I  employ  as  a  regular  thing; 
the  second  (h)  above  all  when  speed  is  of  import- 
ance and  when  catgut  is  unobtainable ;  the  third 
(c)  especially  with  fat  abdominal  walls  and  in 
default  of  catgut. 

I  take  out  the  deep  stitches  quite  late,  say  the 
twelfth  or  thirteenth  day,  as  I  once  had  the  wound 
giving  way  on  the  twelfth  day  though  united 
throughout  with  catgut,  because  the  inclusive 
sutures  had  been  removed  on  the  previous  day. 
The  superficial  silk  sutures  are  removed  on  the 
tenth  day. 

I  am  not  fond  of  statistics :  the  main  point  is 
asepticity ;  the  next,  carefulness  in  suturing.  If 
the  operation  has  been  particularly  wearisome,  I 
give  over  the  entire  task  of  closing  the  abdomen 
to  a  fresh  assistant,  so  as  to  avoid  omitting  any- 
thing o^dng  to  my  feeling  played  out ;  but  this 
only  occurs  perhaps  once  in  a  twelvemonth.  You 
are  quite  at  liberty  to  use  this  for  your  publica- 
tion. 
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Prof.  OlsJicmsen,  of  Berlin. 

In  reply  to  your  inquiry  I  herewith  inform  you 
how  I  perform  the  closing  suture  after  laparotomy. 

I  suture  with  catgut  only,  the  fact  of  its  being 
sterile  being  ascertained  from  time  to  time  by 
attempting  cultures.  The  raw  catgut  is  treated 
for  thirty  to  sixty  minutes  with  "  Carbol-alkohol" 
at  70°  C.  and  then  preserved  in  absolute  alcohol. 

Continuous  sutures  are  inserted  in  four  layers  : 
(1)  peritoneum,  (2)  fascia,  (3)  subcutaneous  con- 
nective tissue,  (4)  skin.  Fairly  thin  catgut  is 
taken,  especially  for  the  skin ;  only  for  the  fascia 
is  a  thicker  sort  used.  Exceptionall}^  only  are  the 
recti  brought  together  with  two  or  three  separate 
sutures.  Before  putting  in  the  skin  sutures  the 
edges  of  the  skin  are  rubbed  with  absolute  alcohol; 
otherwise  no  antiseptic  is  brought  into  contact 
with  the  wound  edges.  Only  when  pus  has  soiled 
them  I  wipe  them  over  with  1  in  500  corrosive ; 
and  further,  when  tuberculous  ascites  is  present 
I  rub  into  the  wound  some  iodoform  emulsion. 

After  closure  of  the  entire  incision  xeroform  is 
shaken  over  it  and  rubbed  into  the  suture  holes, 
and  over  this  sterile  gauze  and  cotton-wool  are 
applied. 

After  ten  to  twelve  days  the  dressing  is  re- 
moved and  fresh  sterile  gauze  used,  which,  like 
the  first  dressing,  is  fixed  with  broad  plaster 
strips.  V 
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Frof.  Freuitd,  Berlin   ( former] //  of  Sfrasshurg), 

I  can  reply  to  your  letter  in  very  f e^  words. 
I  liave  never  employed  any  other  suture  for  the 
abdomen  than  the  simple  through- and-through 
one.  Immediately  after  opening  the  abdomen 
(the  peritoneal  incision  not  being  carried  so  far 
downwards  as  the  superficial  one)  I  suture  peri- 
toneum to  skin  in  order  to  avoid  deeper  detach- 
ment of  same.  At  the  end  of  the  operation  this 
is  freed,  and  the  peritoneum  united  with  catgut 
to  the  fascia  in  the  lower  angle  of  the  wound,  and 
the  same  in  the  upper  angle ;  this  attachment  is 
carried  out  with  only  one  suture-thread  (Xaht- 
schlinge).  The  whole  of  the  rest  of  the  wound 
is  closed  with  strong  silver-wire  sutures,  going- 
through  the  Avhole  thickness  of  the  wall  ohliqueh/, 
i.  e.  taking  up  much  peritoneum  and  very  little  of 
the  outer  integuments.  Between  the  wires  super- 
ficial silk  sutures  are  added  to  allow  of  better 
adaptation  of  skin  edges. 

After  ten  days  these  silk  stitches  are  removed, 
and  after  the  twelfth  day  the  wire  sutures.  Both 
the  course  of  primary  healing  and  the  later  con- 
dition of  my  patients  has  been  so  satisfactory  that 
I  have  not  felt  called  upon  to  alter  my  method. 
Since  lea^ang  the  Strassburg  Klinik  for  Berlin, 
nearly  three  years  ago,  I  have  retired  from  opera- 
tive practice,  and  am  unable  to  supply  you  with 
anv  statistics. 
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Dr.  Machenroclt,  of  Berlin. 

The  antagonism  in  the  views  as  to  the  best 
snture  for  abdominal  incisions  is  explainable  by 
the  fact  that  at  times  good  results  are  attained  \>j 
any  method.  Thus  any  one  who  calmly  regards 
occasional  failures  of  any  method  as  a  necessary 
evil  WT.11  soon  allow  himself  to  be  satisfied  with 
one  that  is  now  and  then  defective,  provided  only 
that  the  results  are  satisfactory  in  the  main.  But 
any  one  who,  like  myself,  regards  faulty  after- 
results  as  avoidable,  with  the  very  rarest  excep- 
tions, is  bound  to  insist  on  a  very  strict  test  for 
the  resisting  power  of  his  suture  arrangement. 

In  deciding  on  this  we  must  in  the  first  place 
neglect  all  those  cases  which,  owing  to  septic 
processes,  are  treated  w^ith  drainage  of  the  abdo- 
minal wound  and  sutures,  or  wdiich  are  from  the 
start  so  markedly  infected  that  a  cellulitis  is  sure 
to  occur.  With  the  apprehension  of  a  septic 
course,  and  with  most  cases  where  a  drain  is  used, 
one  has  to  reckon  with  the  possibility,  or,  indeed, 
sometimes  with  the  necessity,  of  the  open-wound 
treatment.  In  the  interest  of  patients'  safety  in 
these  cases  the  throuo-h-and-through  one-row 
suture  must  appear  as  alone  permissible,  let  the 
later  consequences  be  what  they  may. 

These  cases  apart,  however,  the  rule  holds  for 
all  other  abdominal  incisions,  wdierever  they  may 
be  placed,  to  re-unite  the  various  laj^-ers  of  the 
abdominal  wall,  so  far  as  they  materially  contri- 
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bute  to  its  strength,  each,  to  eacli  as  tliey  origi- 
nally lay  before  operating. 

The  consequences  of  a  bad  abdominal  wound 
suture  are  (1)  omental  or  intestinal  adhesions  to  the 
wound,  with  ensuing  disturbances  of  the  stomach 
or  of  general  peristalsis ;  (2)  hernise,  with  later 
risks  of  incarceration ;  (3)  fistulse  and  chronic 
inflammation  of  the  abdominal  wound  region. 

1.  As  against  adhesions,  the  mere  careful  sutur- 
ing of  peritoneum  with  thin  sterile  catgut  is  not 
a  full  protection  :  it  is  needful  besides  to  avoid 
during  the  whole  operation  all  superfluous  and 
injurious  irritation  of  the  peritoneum.  Danger- 
ous adhesions  I  have  chiefly  seen  after  laparoto- 
mies for  pyosalpinx ;  for  this  reason  alone,  apart 
from  all  others,  it  is  worth  the  trouble  to  operate 
through  the  posterior  vaginal  incision,  a  route 
which,  according  to  my  experience,  is  feasible  in 
all  cases. 

2,  Hernige  in  the  scar  arise  (a)  through  inexact 
uniting  of  the  peritoneum,  inasmuch  as  the  latter 
or  the  omentum,  etc.,  insinuates  itself  into  the 
line  of  suture,  and  acts  like  a  wedge  in  pushing 
the  tissues  asunder ;  (]j)  more  frequently  along 
with  the  through-and-through  suture,  owing  to 
constricting  action  by  the  stitches  within  their 
canals ;  (c)  lastlj^,  through  sagging  apart  of  a 
scar  incapable  of  resistance,  the  corresponding 
layers  not  having  healed  together,  whereas  por- 
tions of  muscle  or  fat  get  j^i'essed  into  the  wound 
in  the   anterior   fascia,  disappear    at   that   point 
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owing  to  atropliy,  and  leave  behind  an  actual 
deficiency  in  tlie  scar,  which  is  only  loosely 
covered. 

3.  Fistulge  may  arise  owing  to  unsuitable  buried 
material. 

I  have  been  able  to  avoid  mischief,  inasmuch  as 
I  make  a  practice,  on  the  above  grounds,  of  sutur- 
ing every  abdominal  incision  in  three  layers : 
(a)  exact  union  of  peritoneum  with  very  thin 
sterile  catgut;  [h)  interrupted  sutures  for  the 
anterior  fascia  with  fine  silver  or  aluminium-bronze 
wire ;  (c)  interrupted  Avire  sutures,  taking  up 
skin,  fat,  and  fascia,  but  not  too  tightly  drawn  for 
fear  of  causing  too  much  pressure ;  insertion  of 
these  sutures  to  be  very  exact.  Occasional  extra 
sJcin  sutures  only.  The  removable  sutures  are 
taken  out  after  twelve  to  fourteen  days.  An 
abdominal  roller  bandage  is  used.  My  results  are 
quite  excellent. 

A  great  deal  more  might  be  said-  upon  this 
weighty  subject,  in  particular  on  the  closure  of  the 
abdomen  after  operating  for  carcinoma,  as  well  as 
upon  transverse  and  oblique  incisions  in  general. 
I  must  refer  you  to  a  forthcoming  article  of  mine 
on  the  radical  operation  for  carcinoma,  with  clear- 
ing out  of  the  pelvis;  in  this  you  will  find  all 
further  information. 

I  fully  share  your  view  that  in  the  technique  of 
suturing  the  abdominal  wall  a  conformity  among- 
operators  must  be  aimed  at.  What  a  number  of 
operations,  which  as  such  would  restore  health  to 
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tlie  patients,  fail  to  do  so  for  the  very  reason  that 
the  evil  effects  of  a  fanlt}^  abdominal  suture  serve 
as  continual  subjective  reminders  of  the  original 
trouble. 

Prof.  Fritsch,  of  Bonn. 

You  will  find  my  views  at  length  in  my  text- 
book, '  Krankheiten  der  Frauen,'  10th  edition. 
Only  one  addition  thereto  I  have  now  to  make  :  I 
stitch  the  recti  with  two  or  three  buried  silkworm 
sutures.     Thus  I  have — 

1.  For  peritoneum,  continuous  catgut  sutures. 

2.  The  above  sutures  for  recti. 

3.  Anterior  fascia,  continuous  catgut  suture. 

4.  Skin  and  fat,  silkworm. 
Results  extremely  good. 

Prof.  Hofmeier,  of  Wiirzhurg. 

To  your  inquiry  I  regret  I  can  reply  but  briefly, 
being  at  the  moment  very  busy.  For  some  eight 
years  in  all  my  laparotomies  (about  700)  the  suture 
in  layers  and  with  catgut  has  been  exclusively 
used,  /'.  e.  peritoneum,  anterior  fascia,  fat,  and  skin 
are  respectively  united  with  continuous  catgut 
stitches.  Before  suturing  the  peritoneum  I  insert, 
according  to  size  of  incision,  one  to  five  inclusive 
sutures  of  silver  "uare,  which  are  fastened  only  after 
complete  closure  of  the  wound  and  remain  four- 
teen to  eighteen  days. 
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Tlie  skin  suture  I  almost  always  apply  sub- 
cutaneously  these  last  five  years  (not  "  percu- 
taneously  ")  ;  this  after  Pozzi's  method  where  the 
skin  itself  is  not  actually  pierced.  Upon  the  wound 
I  used  for  several  years  to  sprinkle  a  mixture  of 
iodoform  and  boric  acid  ;  for  the  la^t  three  or  four 
years  I  have  only  used  the  so-called '  Grlutol 
(Schleich),  a  powder  of  formalin-gelatine.  Over 
this  some  layers  of  sterile  gauze  are  fixed  at  the 
edges  with  collodion,  and  a  pad  of  gauze  thereon 
fixed  with  an  ordinary  binder.  On  the  tenth  day 
the  wound  is  generally  looked  at,  and  on  the  four- 
teenth to  eighteenth  day  the  wire  sutures  removed. 

I  can  certainly  say  without  exaggeration  that 
not  only  is  the  healing-up  after  operation  a  quite 
ideal  one,  but  also  that  hernise  at  a  later  date  occur 
very  seldom  only.  At  the  moment,  to  be  sure,  I 
am  unable  to  give  figures.  I  may  add  that  I  have 
nearly  always  made  my  incision  in  the  linea  alba. 

Prof.  ScJmltze,  of  Jena. 

I  close  the  abdominal  wound  after  laparotomy 
in  the  following  fashion  : 

First  I  insert  through  the  whole  thickness  of  the 
aibdoniinal  wall  five  to  ten  silkworm-gut  sutures,  the 
smaller  number  in  shorter  wounds  or  when  the  fat 
is  plentiful,  the  larger  when  the  wound  is  longer  or 
the  patient  is  thin.  I  avoid  double-edged  needles 
for  this  suture ;  I  use  the  curved  handled  needle 
with  three  surfaces  converging  to  the  point,  always 
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starting  from  tlie  peritoneal  aspect,  so  as  not  to 
carry  in  any  infection  from  the  outside.  These 
stitches  in  all  cases  grasp  a  good  piece  of  abdominal 
wall,  including  the  edges  of  the  recti,  and  the  skin 
to  the  extent  of  not  over  1  cm.     I  attach  "Teat 
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importance  to  these  sutures. 

Before  tying  them  I  unite  the  peritoneum  with 
a  continuous  buried  catgut  suture,  with  es23ecial 
exactness  in  brinoins'  too-ether  the  ends  of  the 
peritoneal  incision;  then  similarly  the  fascia  in 
front  of  the  rectus  with  a  continuous  catgut  stitch. 
The  silkworm  sutures  are  now  drawn  tight  and 
fastened  securely.  Between  them  I  put  in  a 
corresponding  number  of  silkworm-gut  stitches 
to  bring  the  skin  edges  together.  A  dry  sterile 
dressing  is  bandaged  on  fairly  tightly. 

At  the  beginning  of  third  week  comes  the  first 
dressing,  with  removal  of  the  silkworm  sutures, 
which  are  usually  quite  dry.  On  the  twenty-second 
day  patient  gets  up  for  the  first  time,  a  carefully 
adjusted  belt  having  been  put  on. 

I  am  extremely  contented  with  the  results  as 
regards  the  absence  of  both  sepsis  and  hernia. 
Only  verj^  occasionally  a  patient  presents  herself 
here  with  a  rupture,  as,  for  instance,  when  preg- 
nancy has  supervened  ver}?-  shortly  after  opera- 
tion; when,  again,  the  occurrence  of  sepsis  has 
necessitated  an  earlier  dressing  than  usual;  or 
when  drainage  has  been  required,  a  procedure 
which  I  very  seldom  employ. 

The  stitches  which  embrace  the  whole  thickness 
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of  tlie  wall  I  have  never  omitted  since  my  early 
operations  in  tlie  sixties.  The  peritoneal  suture 
in  its  whole  length  and  the  fascial  suture  I  have 
used  without  exception  since  the  Leipzig  Congress 
of  1897.  It  will  interest  me  greatly  to  see  the 
publication  in  which  you  describe  the  various 
methods  of  suturing  in  vogue. 


Prof.  Hegar,  of  Freiburg. 

On  the  subject  of  suturing  the  abdomen  I  can 
state  my  position  in  a  very  few  words.  After 
having  tested  the  greatest  variety  of  methods,  I 
have  returned  once  more  to  a  quite  simple  pro- 
cedure. I  suture  with  wire,  enter  quite  near  to 
the  edge  of  the  wound,  and  then  take  up  fascia 
and  muscle,  in  fact  everything  that  lies  between 
skin  and  peritoneum.  The  peritoneum  is  then 
also  included  as  close  as  may  be  to  the  edge. 
Thereafter  the  opposite  side  vice  -versa.  The 
sutures  are  inserted  fairly  close  together. 

With  the  suture  in  many  laj^ers  and  the  several 
catgut  sutures  I  will  have  nothing  more  to  do, 
and  I  believe  they  do  not  yield  any  better  union. 
They  may  themselves  be  a  source  of  danger. 

My  results  with  the  simple  wire  stitch  are 
capital.  I  cannot,  however,  at  short  notice  review 
the  individual  cases ;  this  would  require  some 
months,  during  which  the  patients  would  have  to 
be  traced  and  sent  for,  and  then  submitted  to  me 
for  examination  as  to  the  late  results.     So  far  as 
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concerns  the  patients'  state  on  dismissal  from  the 
khnik,  it  is  uniformly  excellent,  and  those  whom  I 
have  come  across  at  a  later  date  have  had  no  hernia. 

Prof.  Sellheim,  of  Freiburg. 

In  reply  to  your  inquiry  I  may  state  I  take 
the  same  standpoint  as  my  chief,  Hegar.  The 
less  material  in  the  wound,  the  better ;  and  the 
less  remains  there,  the  better  still.  I  therefore 
use  carefully  inserted  simple  sutures  of  silver 
wire,  from  skin  to  peritoneum  inclusive,  subject 
of  course  to  exact  adaptation  of  corresponding 
tissues.     Results  are  unexceptionable. 


Prof    Goldmann,  of  Freiburg. 

(Writes  in  English.) 

As  a  rule  I  only  use  the  through-and-through 
sutures  which  we  call  Spencer  "Wells'  method  of 
closing  the  abdominal  cavity.  In  exceptional  cases 
when  the  drag  on  the  sutures  is  very  great  I 
make  three  rows  of  sutures  one  above  the  other. 
I  can  very  well  say  that  as  far  as  my  experience 
goes  the  simple  old  method  is  the  best.  Accord- 
ing to  my  opinion,  the  great  mistake  that  is  gener- 
ally made,  is  that  certain  demands  are  made  upon 
the  fresh  scar  which  it  cannot  stand.  In  my 
paper  on  "  Keloid,"  which  jou  find  in  one  of  the  last 
volumes  of  Brun's  '  Beitriige  zur  Chirurgie,'  you 
will  find  that  I  do  not  consider  the  process   of 

2" 
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cicatrisation  complete  until  the  regeneration  of 
elastic  tissue  is  finished.  I  must  refer  you  to  my 
paper  for  particulars, 

[Note. — In  association  with  the  above  1  may 
quote  Prof.  GoMmann's  paper  to  the  effect  that 
from  his  researches,  the  regeneration  of  elastic 
fibres  may,  if  the  wound  heal  by  first  intention, 
begin  already  in  third  week,  but  even  then  is  not 
completed  within  the  first  year.] 


Prof.  Xraslce,   of  Freiburg. 

I  close  the  abdominal  wound  after  laparotomy 
with  rows  of  sutures.  I  begin  by  isolating  and 
stitching  the  parietal  peritoneum  separately,  and 
then  the  individual  layers  of  the  abdominal 
wall.  After  an  operation  undertaken  in  a  quiesc- 
ent interval  for  appendicitis,  for  example,  where 
I  invariably  cut  down  at  the  outer  border  of  the 
rectus,  I  first  unite  the  peritoneum,  usually  at  the 
same  time  as  the  transversalis  fascia,  for  Avhiich  I 
use  finest  catgut  and  make  interrupted  sutures. 
I  then  also  use  interrupted  stitches,  but  of  thicker 
catgut,  for  the  rectus  sheath  together  with  the 
common  aponeurosis  of  internal  oblique  and 
transversalis.  Next  comes  the  third  stage  of 
suture,  likewise  with  the  thicker  catgut — the  union 
of  the  external  oblique  aponeurosis.  Last  of  all 
comes  the  skin  suture,  for  which  I  use  aluminium- 
bronze  wire.  I  do  not  drain.  Such  a  closure  of 
the  abdominal  cavity  affords  a  very  firm  cicatrix. 

y 
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After  very  numerous  operations  so  planned  I  liave 
never  witnessed  a  subsequent  hernia. 

If  tlie  tension  is  very  great,  as,  for  instance, 
after  laparotomies  in  the  middle  line,  and  to  some 
extent  after  gastric  operations,  I  again  begin  as 
above  described,  with  a  sej^arate  fine  catgut  stitch 
for  peritoneum,  and  then  unite  the  abdominal  wall, 
with  the  exception  of  skin,  by  means  of  aluminium- 
bronze  sutures.  I  then  leave  the  skin  ununited, 
so  as  to  be  al)le  to  remove  the  wire. 

Wlien,  after  operating  for  suppurative  lesions 
{e.  (J.  after  an  operation  during  an  attack  of 
appendicitis  or  one  for  gall-stones),  the  abdominal 
cavity  cannot  be  at  once  closed,  I  insert  above 
the  tampon  therein  introduced  a  number  of 
aluminium-l)ronze  sutures  through  all  layers  of  the 
abdominal  wall,  peritoneum  included,  but  omitting 
the  skin ;  these  sutures,  however,  are  not  tied 
straight  away,  but  only  at  a  secondary  stage — upon 
removal  of  the  gauze  packing.  With  this  system 
too  I  have  for  the  most  part,  though  certainly  of 
course  not  always,  achieved  a  firm,  resistant 
cicatrix. 

These  are  the  principles  Avhicli  I  have  for  years 
observed  in  the  suture  of  the  abdominal  wall.  I 
give  you  willingly  my  permission  to  make  use  of 
my  remarks  for  your  publication  on  the  subject. 
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Prof.   Werth,  of  Kiel 

I  shall  shortly  be  sending  you  a  copy  of  a  work 
of  mine  that  appeared  early  in  1903  in  Hegar's 
'  Beitrage,'  vol.  vii,  part  2,  from  which  you  can 
gather  the  method  I  prefer  in  closing  the  abdomen 
and  my  statistics  as  to  results. 

I  should  like,  however,  to  remark  that  since  the 
completion  of  that  article  I  have  likewise  turned 
my  attention  to  Pfannenstiel's  transverse  supra- 
symphysial  incision,  and  often  used  it  in  appro- 
priate cases. 

I  have  always  succeeded  in  attaining  an  aseptic 
process  of  recovery,  with  a  simultaneous  avoidance 
of  subfascial  hgematomata ;  and  this,  as  I  believe, 
by  the  aid  of  careful  exclusion  of  the  possibility  of 
bacterial  infection  proceeding  from  the  skin  by 
means  of  the  method  of  protecting  the  wound 
shortly  mentioned  in  my  article,  and  by  the  aid, 
again,  of  sutures  bringing  together  the  anterior 
sheath  over  the  rectus,  off  which  it  had  been 
dissected  in  the  lateral  incision  which  I  employ. 

In  regard  to  the  best  approach  to  the  true 
pelvis,  it  appears  to  me  the  Pf  annenstiel  incision  is 
decidedly  preferable  to  the  simple  vertical  one.  I 
use  it  now,  too,  for  larger  tumours,  such  as 
myomata,  when  I  can  safely  reckon  on  the 
possibility  of  a  sufficient  reduction  in  the  size  of 
the  growth  by  morcellement.  The  security  against 
subsequent  hernia  is  undoubtedly  still  greater  in 
this  than  in  the  ordinary  vertical  incision,  even 
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tliouo'li  in  tlie  latter  the  suture  in  layers  is  made 
an  additional  safeguard. 

[ISToTE. — Prof.  Wertli,in  liis  booklet,  gives  a  sliort 
historical  notice  of  the  use  of  buried  sutures, 
claiming  its  origin  in  the  Kiel  Klinik,  the  idea 
having  apparently  been  known  to  Esmarch  and 
independently  to  himself.  Prof.  Werth  thinks  he 
himself  was  the  first  to  practise  a  suture  in  layers, 
having  completed  laparotomies  by  some  such  plan 
since  1880  uninterruptedly.  There  are,  however, 
in  some  quarters  prior  claims  made  for  Billroth 
and  Czerny  respectively. 

Prof.  AYerth  has  nearly  always  used  deep  re- 
laxation sutures,  having:  successivelv  tried  and 
given  up  silk,  fishing  gut,  silver,  aluminium  bronze 
in  favour  latterly  of  celluloid  thread  (steam- 
sterilised).  From  1889  onwards  he  has  employed 
as  a  rule  the  lateral  incision  through  the  rectus. 

At  an  early  date  he  adopted  the  plan  of  only 
putting  in  the  deep  sutures  of  relaxation  after  the 
muscular  layer  was, stitched,  and  only  picking  up 
a  small  piece  of  the  latter.  As  an  additional  safe- 
guard the  peritoneal  stitches  are  laid  very  close 
together. 

He  thus  uses  commonly  four  layers  of  buried 
catgut  sutures  whether,  as  formerly,  he  goes 
through  the  rectus  fibres  or,  as  he  now  much 
prefers,  detaches  the  rectus  mesially  from  its 
sheath,  displaces  it  outwards,  and  divides  the 
posterior  fascia  and  peritoneum  in  the  line  of  the 
superficial  incision  (Lennander's  method).     Con- 
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tinuoiis  sutures  are  used  for  peritoneum,  anterior 
slieath  of  rectus,  and  skin ;.  interrupted  ones  for 
subcutaneous  fat  and  muscle ;  tlie  latter,  by 
Lennander's  method,  being  re-attaclied  to  the  linea 
alba.  Lennander  contends  that  when,  as  in  the 
median  incision,  the  peculiar  crossing  of  tendinous 
fibres  in  the  linea  alba  is  interfered  with  no 
substitute  for  this  source  of  strength  can  be 
artificially  produced  ('  C'blatt  f .  Chirurgie,'  1898, 
p.  90).  The  object,  of  course,  of  displacing  the 
rectus  outwards  is  to  preserve  its  vessels  and 
nerves  intact. 

Werth  points  out  the  advantage  of  keeping  the 
incision  where  possible  within  the  region  above 
the  pubic  symphysis  where  the  peritoneum  is 
movable  and  consequently  stretchable.  Towards 
the  umbilicus,  where  there  is  not  this  yielding, 
the  stitches  are  liable  to  cut  out  somewhat  on  the 
peritoneal  aspect,  and  the  slits  left  are  likely  to 
form  adhesions  to  omentum  or  gut. 

The  protection  of  the  raw  surfaces  from  in- 
fection (referred  to  in  Prof.  Werth's  letter) 
consists  in  the  application  (before  opening  the 
peritoneum)  of  a  couple  of  broad  sheets  of  rubber 
tissue  so  that  their  inner  edges  can  be  clamped 
by  forceps  to  the  cut  edges  of  the  fascia.  I  have 
seen  a  somewhat  similar  arrangement  in  use  by 
von  Eiselsberg  in  Vienna,  a  cut  having  been  made 
and  hemmed  in  the  middle  of  a  gauze  towel,  and 
stitched  temporarily  to  the  peritoneal  edges,  for 
which  its  size  had  been  previously  estimated. 
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Wertli  always  introduces  300  to  400  c.c.  normal 
salt  solution  into  the  bladder  before  closing  tlie 
abdominal  wound.  IN^ot  only  does  tliis  prevent 
retention  of  urine  pretty  surely,  but  it  meanwhile 
annihilates  the  pre-vesical  space  to  a  great  extent, 
should  the  latter  have  been  much  exposed ;  other- 
wise the  dilemma  exists  that  either  secretions 
may  collect  and  easily  infect  the  space,  or  deep 
sutures  are  inserted  and  the  natural  distension  of 
the  bladder  is  hindered.  The  peritoneum  has  to 
be  first  united  over  the  part  of  the  bladder  that 
lies  at  the  lower  end  of  the  wound. 

Kronig's  Cumol-catgut  is  recommended  in  un- 
qualified terms  for  all  buried  sutures. 

Prof.  Werth's  treatise  is  intended  in  the  main 
to  bring  forward  his  own  favourable  statistics 
with  a  lateral  incision  and  the  Etagennahf.  He 
has  had  only  thirteen  hernige  in  393  cases  (3 '3 
per  cent.) ;  or,  excluding  those  seen  sooner  than  a 
twelvemonth  after  operation,  thirteen  in  279  cases, 
i.  e.  4'66  per  cent.  Five  of  the  thirteen  had 
suppurated  more  or  less. 

Others  have  recorded  the  improvement  in  re- 
sults owing  to  the  mere  adoption  of  buried  sutures. 
According  to  Winter  (Olshausen  Klinik),  who  re- 
viewed a  similar  number  of  cases,  omitting,  how- 
ever, the  septic  ones,  the  percentage  of  hernias 
was  8  per  cent,  where  it  had  formerly  been  22 
per  cent.  In  Abel's  still  larger  statistics  (Zweifel 
Klinik)  the  percentage  fell  from  29  per  cent,  to 
8'9  per  cent,  when  a  buried  suture  for  the  fascia 
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had  been  adopted,  and  even  to  6  per  cent,  after 
Cumol-catgut  was  introduced.  Prof.  Wertli  sees 
in  the  superiority  of  liis  own  figures  an  argument 
in  favour  of  cutting  down  over  the  rectus.] 


Prof.  Ziueifel,  of  Leipzig. 

Dr.  Glockner  writes :  As  requested  by  Prof. 
Zweifel,  I  beg  to  inform  you  that  in  this 
Minik  the  abdominal  wound  is  sutured  in  the 
following  way  : — A  layer  of  through-and-through 
sutures  taking  up  all  layers  (peritoneum,  muscle, 
fascia,  skin) ;  then  isolated  sutures  of  peritoneum, 
fascia,  and  skin  respectively  by  means  of  the 
double-threaded  stitch  (Zweifel's).  Suture  mate- 
rial, Cumol-catgut.  The  through-and-through 
sutures  are  tied  last. 

Information  concerning  the  double-thread  su- 
ture you  can  get  in  the  'Monatsschr.  f.  Geb.', 
vol.  xi.,  1900,  p.  624. 

[Note. — This  suture  is  simply  the  familiar 
"  chain  stitch,"  which  we  know  of  here  as  used  by 
Barker  with  a  special  instrument.  On  the  one 
side  is  a  running  thread,  which  takes  up  a  loop 
from  the  opposite  thread  every  time  the  latter  is 
passed  through  the  tissue  edges  on  a  handled 
needle  to  meet  it.  Zweifel  uses  the  two  ends 
of  a  single  thread,  so  only  knots  on  completing 
the  suture.  It  is  quite  evident  that  this  can  be 
converted  into  a  removable  suture  by  passing  the 
ends  obliquely  up  to  the  skin  above  and  below 
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and  knotting  there,  tliougli  I  do  not  remember  to 
have  seen  this  recommended  anywhere.  The  re- 
moval would  be  facilitated  by  having  the  running- 
thread  of  fishing  gut  to  preserve  its  straightness, 
and  the  other  of  fine  silk.] 


Prof.  Bumm,  of  Halle. 

I  am  very  pleased  to  give  you  the  information 
wanted.  These  last  ten  years  I  have  kept  strictly 
to  the  Etagennaht  for  the  abdominal  walls ;  that 
is  to  say,  I  suture  the  peritoneum  by  itself  with 
catgut,  and  with  the  same  suture -thread  go  on  to 
the  muscle-layer.  Tlien  comes  a  careful  fascial 
suture,  which  I  used  also  to  complete  with  the 
same  catgut;  but  for  the  last  five  years,  after 
finding  in  certain  cases  upon  removal  j^ost  mortem 
the  catgut  softened  and  giving  way,  I  have  con- 
fined mj^self  to  silkworm-gut  or  thin  silk  inter- 
rupted sutures  for  the  fascia.  The  skin  is  lastly 
united  with  a  continuous  aluminium-bronze  suture. 

Under  this  system  we  have  had  in  only  5  per 
cent,  of  cases  suppuration  among  the  skin  sutures; 
this,  however,  limited  itself  to  skin  and  fat,  and 
left  as  a  rule  the  fascial  suture  unaffected. 

After  the  incision  has  healed  by  first  intention 
we  require  nothing  further  in  the  way  of  an 
abdominal  belt.  The  fascia  holds  firmly  and 
securely;  and  in  200  women  examined  at  later 
periods  there  was  in  only  five  cases  a  small 
rounded  hernial  opening  demonstrable  under  the 
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scar.  I  am  so  far  entirely  satisfied  with  the 
method  described,  and  believe  everything  depends 
upon  a  really  firm  and  careful  suture  of  the  fasciae. 
If  the  latter  heal  in  apposition  no  hernia  will 
occur  in  the  abdominal  cicatrix. 

[Note. — ^Prof.  Bumni  carries  this  principle  so 
far  that  elsewhere  he  reports  two  successful  opera- 
tions for  large  ventral  hernia,  in  which,  after 
freeing  the  aponeurotic  edges  and  finding  it  abso- 
lutely impossible  to  bring  them  together  longitudi- 
nally, he  succeeded,  by  doubling  up  the  patient 
as  it  were,  in  uniting  them  in  the  transverse 
direction,  and  followed  this  up  by  keeping  the 
patient  four  weeks  in  bed  in  a  position  familiar  to 
us  as  "  knees  and  nose  together."] 

Prof.  Pfannenstiel,  of  Giessen. 

The  success  of  a  method  of  closing  the  abdomen 
rests  in  my  opinion  firstly  upon  a  faultless  asepsis, 
and  next  upon  the  exact  uniting  of  the  aponeurosis 
anterior  to  the  rectus.  How  this  union  is  carried 
out,  and  with  what  suture  material,  is  of  less  con- 
sequence. A  leading  mistake  I  hold  to  be  the 
employment  of  silh. 

When  I  make  a  vertical  incision  in  the  linea 
alba  I  unite  peritoneum  along  with  deeper  fascia 
with  a  continuous  Cumol-cato-ut  suture ;  the 
muscles  not  at  all;  the  anterior  fascia,  on  the- 
other  hand,  very  accurately.  Exceptionally  only, 
in  the   case  of   large   incisions  and  considerable 
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tension,  I  do  this  fascial  suture  witli  interrupted 
Cumol-catgut  stitches.  As  a  rule,  however,  I 
unite  skin  and  anterior  rectus  sheath  by  means  of 
interrupted  figure-of-8  turns  with  silkworm  gut. 

For  about  six  years  I  have  as  a  rule  used  for 
laparotomies  the  transverse  incision  above  the 
pubes  through  skin  and  fascia  which  I  introduced; 
at  first  for  small  operations  only,  nowadays  also 
for  almost  all  major  ones.  During  1908  I  used 
the  vertical  incision  seventeen  times  only,  and  the 
transverse  101  times.  As  to  the  latter  method,  I 
must  refer  you  to  the  literature,  which  I  am  sorry 
I  cannot  supply  you  with,  except  an  address  given 
to  the  Medical  Society  here  in  1902,  which  I 
enclose,  as  it  gives  details  of  the  sutures  employed. 
My  results  are — 

1.  As  regards  mortality.  Among  the  seventeen 
vertical  incisions,  one  case  from  marasmus  carci- 
nomatosus  on  eighth  day,  whereas  wound  was 
healing  well;  and  among  the  101  transverse  in- 
cisions, three  fatal  cases — one  fi^om  peritoneal 
al^scess  after  removing  a  myoma  and  a  sup- 
purating ovarian  dermoid,  and  the  other  two  from 
shock  following  operation  for  advanced  abdominal 
cancer  (with  resection  in  both  cases  of  portions 
of  bladder  and  ureters  and  re-insertion  of  the 
same). 

^^•B. — In  all  I  have  performed  the  transverse 
fascial  incision  344  times  for  all  kinds  of  lapar- 
otomies, for  the  most  part  severe  enough  cases,  and 
had  eight  deaths  =  2-82  per  cent. 
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2.  As  regards  hernia.  Formerly  I  had  with 
the  vertical  incision  5  per  cent,  of  hernise ;  at  a 
later  date  the  proportion  even  with  that  method 
has  been  much  reduced.  On  the  other  hand,  with 
the  transverse  incision  1  have  never  yet  had  a 
single  hernia. 

[Note. — The  paper  above  referred  to  states  that 
Prof.  Pfannenstiel  makes  his  incision  some  4  cm. 
above  the  pubic  symphysis,  curving  its  ends  up- 
wards if  it  requires  to  be  specially  long.  He  goes 
through  skin,  fat,  and  anterior  sheath  of  the  recti, 
dissects  the  latter  upwards  and  downwards  "off  the 
muscles,  then  makes  a  vertical  incision  through 
the  linea  alba  and  peritoneum.  The  peritoneum 
and  muscles  are  brought  together  with  a  con- 
tinuous vertical  catgut  suture,  while  transversely  a 
series  of  interrupted  fishing-gut  figure-of-8  stitches 
are  inserted  to  unite  anterior  fascia  in  one  loop 
and  skin  in  the  other. 

Pfannenstiel  does  not  pretend  that,  his  method 
is  applicable  to  large  uterine  tumours  including 
Gsesarean  section,  or  to  large  ovarian  growths  of  a 
solid  or  semi-solid  consistence ;  but  these  apart,  it 
is  adapted  to  every  other  condition  in  the  pelvis 
where  laparotomy  is  indicated.] 

Frof.  Ahlfeld,  of  Marburg. 

Dr.  Rielander  writes:  At  the  request  of  Prof. 
Ahlfeld  I  send  you  the  following  reply  as  to  his 
suture  method  after  laparotomy. 
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Hitherto  our  only  suture  material  lias  been  silh. 
The  abdominal  wall  is  closed  in  layers,  viz.  _2Jeri- 
toneum,  interrupted  sutures  at  about  1  cm.  interval ; 
fascia,  interrupted  sutures  at  about  1  cm.  interval ; 
sJdn,  thick  silk  sutures  at  intervals  of  about  2  cm., 
supplemented  by  intermediate  thin  silk  sutures. 

Sometimes  we  suture  in  the  f  olio  win  o-  manner  : 

o 

The  peritoneum  as  aboA^e  with  thin  silk,  but  the 
fascia  and  skin  by  means  of  Heppner's  figure-of-8 
sutures  with  fairly  thick  silk,  at  intervals  of  about 
2  cm. ;  and  therewith  again  intermediate  stitches 
of  fine  silk  where  the  skin  gapes. 

Results  have  been  very  good,  a  temporary  re- 
opening of  part  of  the  wound  on  account  of  sepsis 
occurring  very  rarely.  Herniae  have  never  been 
met  with,  except  in  the  case  of  a  repeated  sectio 
Csesarea  in  a  hard-working  patient  who  paid 
little  attention  to  herself  after  delivery. 


Prof.  Bier,  of  Bonn. 

In  reply  to  your  question  I  beg  to  inform  you — 

1.  I  carry  out  the  suture  of  the  abdomen  in 
layers  after  the  manner  of  Werth.  I  stitch  accu- 
rately and  use  freshly  boiled  silk. 

2.  I  think  it  depends  less  upon  the  suture 
material  used  and  the  so-called  "  method  "  than 
upon  a  satisfactory  healing  by  first  intention — if 
this   does  not   succeed,  then  everj^  method  falls 
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short.  Always  provided,  too,  tliat  the  corre- 
sponding strata  of  the  abdominal  wall  are  mutually 
and  exactly  adjusted. 

3.  I  make  my  abdominal  incision  as  small  as 
possible  so  long  as  no  great  technical  difficulties 
present  themselves  in  the  operation. 

4.  I  hardly  remember  ever  seeing  a  post- 
operative hernia  when  healing  by  first  intention 
has  strictly  occurred. 


Prof,  von  WincJcel,  of  Mimich. 

Ever  since  1884,  i.e.  for  the  last  twenty  years, 
I  have  employed  the  suture  in  layers  for  every 
laparotomy,  including— 

1.  Continuous  catgut  stitch  for  peritoneum. 

2.  Continuous  catgut  stitch  for  the  recti  and 
their  anterior  sheath.  As  to  this  layer,  up  to  some 
ten  years  ago  I  was  using  silk  or  silkworm  gut, 
but  have  entirely  left  them  off. 

3.  According  to  length  of  wound,  three  to' five 
sutures  (celluloid  thread  or  silkworm^  taking  up 
skin,  superficial  fascia,  and  rectus  muscles. 

4.  Lastly,  a  continuous  catgut  suture  for  skin 
alone. 

Airol  is  sprinkled  on  and  iodoform  gauze  applied, 
and  a  gauze  bandage  encircles  the  abdomen, 
together  w4th  three  turns  round  each  thigh.  This 
dressing  is  untouched  for  twelve  to  fourteen  days, 
and  then,  while  it  is  being  changed,  measurements 
are  taken  for  the  belt  devised  by  myself,  so  that 
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it  can  be  worn  on  the  seventeenth  or  eighteenth 
day ;  and  after  it  has  been  most  exactly  fitted,  it 
is  worn  for  an  indefinite  time. 

My  results  in  respect  to  the  avoidance  of 
hernige  are  very  good ;  ahsoluteJy  avoidable  they 
are  not.  I  cannot  yet  give  you  a  statistical 
review  of  cases :  it  means  a  work  of  at  least  six 
months,  and  one  of  my  assistants  is  about  to  under- 
take it.  You  are  welcome  to  the  use  of  my  name 
and  the  above  information  for  the  purposes  of 
any  work  you  intend  j^ublishing. 

Prof.  Braun,  of  Gottingen. 

My  suture  of  the  abdominal  wall  varies  accord- 
ing as  the  incision  is  made  in  the  linea  alba  or  out 
of  the  middle  line. 

When  it  is  a  median  incision  I  stitch  with  thick 
silk,  threading  each  end  of  the  suture  on  a  needle, 
and  passing  both  needles  through  the  whole  thick- 
ness of  the  wall  from  the  peritoneal  cavity  to- 
wards the  surface.  I  insert  these  sutures  about 
2^  to  3  cm.  apart,  and  add  a  few  superficial 
stitches  of  thinner  silk  in  between,  where  the  skin 
edges  do  not  exactly  come  together.  In  the 
great  majority  of  cases  no  abdominal  hernia 
follows  the  wound-healing ;  just  very  occasionally 
a  small  one  is  met  with.  To  give  accurately  the 
number  of  cases  dealt  with  in  this  wise  is  impossi- 
ble ;  but  400  to  500  certainly.  I  have  once  had 
the  wound  bursting  open  in  a  very  restless  patient 


30  THE   CLOSUEE   OF   LAPAEOTOMY   WOUNDS 

who,  at  tlie  tenth  day,  coughed  violently  after  re- 
moval of  the  sutures.  The  reposition  shortly 
afterwards  of  the  gut,  which  had  prolapsed  into 
the  dressing,  had  no  bad  consequences :  the 
secondary  suture  held  firm  and  the  patient,  whose 
operation  had  been  gastro-enterostomy,  left  the 
hospital  cured. 

Where  from  necessity  I  make  a  lateral  incision 
in  the  abdomen  I  insert  two  rows  of  sutures ;  the 
first  (catgut)  takes  up  peritoneum  and  muscle, 
the  second  (silk)  the  skin  and  some  muscular 
tissue.  In  the  lumbar  region,  in  operations  on 
the  kidney,  I  also  suture  in  two  stages ;  the  first 
including  the  muscles  (catgut),  the  second  the 
skin  (silk).  If  the  wound  can  be  entirely  closed 
no  hernia  ensues ;  whereas  such  a  thing  occurs 
more  readily  when  a  tampon  has  been  needed. 
On  this  account  I  only  in  rare  cases  use  the 
Mikulicz  bag  with  tampon,  usually  of  iodoform 
gauze  6  to  8  cm.  broad  and  folded  in  applying. 

Yielding  of  the  sutures  has  occurred  twice  in 
my  experience,  out  of  some  hundreds  of  cases,  the 
patients  being  both  very  decrepit  individuals  ;  in 
the  one  case  the  prolapsed  intestine,  and  in  the 
other  the  omentum  were  replaced,  whereupon 
healing  of  both  wounds  was  obtained. 

Prof.  Diihrssen,  of  Berlin. 

From  1888  onwards  I  closed  the  abdominal 
wall  with  through-and-through  silkworm  sutures ; 
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then  in  recent  years  I  carried  out  the  suture  in 
layers,  the  peritoneum  and  the  anterior  fascia  each 
continuously  with  catgut,  the  skin  alone  with 
silkworm  gut.  Lately,  however,  I  have  come 
back  to  the  simple  suture.  Provided  one  takes 
up  with  it  the  several  layers  and  stitches  tightly, 
the  security  against  later  rupture  is  quite  as  great 
as,  if  not  greater  than,  with  the  Etagennaht.  In 
the  latter  the  catgut  lies  in  the  wound  as  a 
foreign  body,  and  affords  a  nidus  for  the  micro- 
organisms which,  for  instance,  may  have  reached 
the  wound  by  the  bursting  of  a  pyosalpinx. 

When,  however,  an  abscess  occurs  in  the 
abdominal  wall,  a  hernia  follows,  no  matter  how 
the  wound  was  originally  sutured. 


Prof.  Garre^  of  Konlgsberg. 

For  the  last  ten  years  I  have  been  accustomed 
to  perform  the  suture  after  laparotomy  as  follows  : 

1.  Continuous  peritoneal  suture. 

2.  Interrupted  sutures  for  the  fascia,  including 
also  the  subperitoneal  fat.  These  are  inserted  at 
intervals  of  some  2-|  cm. 

3.  Opposite  these,  superficial  skin  sutures,  and 
alternating  with  them,  deep  skin  sutures;  the 
latter,  in  other  words,  including  the  fascial  layer  at 
points  neglected  in  (2),  whereas  the  former  (the 
superficial  sutures)  include  only  subcutaneous  fat 
with  the  skin. 

I   am   most  particular  to  see   that   the  corre- 
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sponding  layers  come  to  lie  most  exactly  together  ; 
only  in  tlie  case  of  peritoneum  I  aim  at  the  appo- 
sition of  surfaces  to  the  extent  of  about  ^  cm. 

The  comprehension  of  the  deeper  layer  by 
alternate  stitches  of  the  last  row  is  a  safeguard 
against  hgematoma  between  the  individual  surface 
layers. 

In  a  medium  sized  laparotomy  about  four 
fascial  sutures  occur  in  the  second  row ;  these 
as  well  as  the  peritoneal  suture  are  buried. 

For  suture  material  I  only  use  silk,  and,  as  re- 
gards the  buried  sutures,  the  thinnest  kinds ;  thus 
for  peritoneum,  intestinal  silk  (No.  0  or  1),  and 
for  fascia,  a  slightly  stronger  number. 

Six  years  ago  I  was  always  using  catgut  for 
buried  sutures,  but  then  gave  it  up  in  favour  of 
silk,  as  also  for  ligatures.  The  latter  I  restrict 
as  far  as  possible,  leaving  Pean's  forceps  on  till 
the  close  of  the  operation.  The  silk  is  sterilised, 
and  shortly  before  use  placed  in  .1  in  1000 
sublimate.  "  Aseptic "  suture  material  is  not 
desirable. 

Half  of  the  sutures  are  removed  on  the  fourth 
or  fifth  day,  the  remainder  on  the  seventh  or 
eighth. 

With  the  results  as  regards  healing  by  first  in- 
tention, and  above  all  regarding  the  absence  of 
hernige,  I  am  very  contented,  though  I  do  not 
possess  absolute  statistics. 
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Frof.  Runge,  of  GoUingen. 

I  close  the  abdominal  walls  in  two  layers.  The 
lower  suture  unites  the  fasciae,  and  with  it  the 
peritoneum  is  taken  up  at  the  same  time.  This 
is  done  with  catgut.  Above  it  comes  the  second 
row,  with  silk.  The  latter  stitches  again  take  up 
the  fascial  layer  every  time.  In  between  come  a 
few  superficial  skin  sutures.  Iodoform  is  applied 
to  the  wound. 

The  results  are  good,  though  hernige  are  not 
unknown. 

Prof.  Kdnig,  of  Berlin. 

Under  ordinary  circumstances,  say,  for  example, 
after  removal  of  tumours  from  the  abdominal 
cavity,  I  use  the  suture  which  in  earlier  days  was 
known  as  the  abdominal  suture ;  that  is,  I  pass  a 
needle  threaded  with  strong  silk  through  the 
skin  at  about  1-^  to  2  cm.  from  its  edge,  and  then 
— I  lay  great  stress  on  this — through  the  muscle 
in  its  whole  thickness.  I  finally  bring  out  the 
needle  below  so  that  the  peritoneum  is  only  just 
included ;  for  an  infolding  of  this  layer  between 
the  wound  edges  is  to  be  avoided.  I  then  bring 
throuofh  the  needle  on  the  other  side  in  the 
opposite  direction  (peritoneal  edge,  muscle,  skin). 
Such  sutures  are  inserted  at  2-  to  o-cm.  intervals 
according  to  circumstances,  and  their  tying  comes 
last.     The  threads  are  rery   vigorously  pulled  in 
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tying  the  knots.  In  between  come  a  few" 
necessary  skin  sutures,  usually  catgut. 

Statistics  I  do  not  possess.  I  have  not  come 
across  any  hernia  when  I  have  been  able  to  suture 
in  the  above  fashion  and  the  case  has  run  an 
aseptic  course ;  but,  be  it  noted,  I  leave  the 
sutures  in  till  third  iveel;  and  keep  patient  lying 
four  weeks  in  heel. 

Only  under  troublesome  conditions  of  stitching, 
as  when  patient  is  straining  much,  I  put  in  sutures 
in  two  stages  because  it  is  then  too  difficult  to 
complete  the  simple  suture  quickly.  In  such  case 
the  first  suture  (catgut  or  fine  silk)  includes  the 
fascia  and  muscle  layers,  together  with  peritoneum 
treated  as  above.  So  soon  as  the  abdominal  cavity 
is  shut  off  by  this  row  of  sutures  comes  the  real 
closing  suture  (strong  silk),  which  is  passed 
through  skin  and  liberally  through  muscle  as 
before  described.  This  is  draioii  tight  and  knotted. 
After-treatment  the  same. 


Prof.  Witzel,  of  Bonn. 

Herewith  is  a  description  of  my  Lajjarojilastih, 
written  for  you  by  one  of  my  assistants.  You 
will,  I  hope,  understand  it  clearly  with  the  help 
of  my  sketches.  The  suture  gives  an  absolutely 
sure  primary  union  after  laparotomy,  as  also  with 
abdominal  hernige.  I  have  myself  easily  made 
good  the  largest  of  such  defects,  after  continuous 
suture  of  the  edges  in  order  to  avoid  any  cutting 
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out  of  tlie  tlirougli-and-tlirongli  stitches.  On  the 
inner  side  sound  peritoneum  must  be  against  sound 
peritoneum — consequently  no  adhesions — and  the 
suture  not  in  evidence.  Silver  wire  is  the  only 
reliable  substance  in  relation  to  asepsis  and 
security  of  hold.  I  have  previously  experimented 
fully  with  every  material.  I  have  sustained  no 
failures,  and  hear  the  same  from  those  who  follow 
my  method  of  operating. 

The  strength  of  the  abdominal  walls  is  above 
all  determined  by  the  integrity  of  the  aponeurotic 
system.  If,  therefore,  one's  object  after  an 
operation  is  to  obtain  a  resistant  abdominal  scar, 
the  utmost  value  should  be  attached  to  a  union, 
exact  as  possible,  of  the  fascial  strata.  Such  a 
union  is  not  attainable  with  certainty  by  the  mere 
through- and-through  interrupted  suture.  For  a 
series  of  years,  therefore,  we  have  used  with  great 
success  a  two-rowed  suture  for  the  abdominal  wall. 
The  proceeding,  known  to  us  as  "  laparoplastik," 
and  literally  to  be  regarded  as  an  operation  in 
itself,  can  best  be  illustrated  by  a  practical  ex- 
ample. Let  us  suppose  it  is  a  question  of  the 
operative  treatment  of  a  medium  sized  ventral 
hernia,  originating  in  connection  with  a  median 
laparotomy  where  a  tampon  was  used. 

"After  incising  round  the  thinned  superficial  scar 
to  the  full  extent  of  the  demonstrable  opening 
beneath,  the  fascia  is  first  laid  free  on  all  sides  to  a 
width  of  1^  to  2  cm, ,  in  order  that  the  search  for 
it  may  not  occupy  any  of  the  later  period  of  the 
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operation,  viz,  that  Yv'liicli  follows  tlie  opening  of 
the  peritoneum,  and  which  should  be  made  as 
short  as  possible.  This  method  we  observe  too 
in  every  case  of  primary  abdominal  section. 
When  this  is  done,  the  peritoneum  is  opened  at 
a  point  at  which  it  is  presumed  adhesions  are 
absent,  and  its  edges  at  once  secured  with 
forceps.  After  introduction  of  a  gauze  pad  wrung 
out  of  hot  salt  solution,  one  feels  with  the  finger 
whether  adhesions  exist  farther  around  ;  if  none, 
the  excision  of  the  skin,  together  with  peritoneum, 
is  proceeded  with,  under  constant  protection  of 
the  gauze  and  fixation  of  the  peritoneal  edges ; 
otherwise  adhesions  must  be  circumvented  or 
separated  step  by  step.  The  fact  that  in  the  great 
majority  of  such  cases  more  or  less  widespread 
band-like  adhesions  are  to  be  found,  by  which 
simple  reduction  of  the  herniated  parts  without 
opening  the  peritoneum  may,  as  has  been  proved, 
give  rise  to  severe  complications — this  fact  should 
warn  us  once  for  all  against  dealing  with  any  post- 
operative hernia  without  opening  the  abdomen 
and  controlling  the  situation. 

"As  soon  as  the  edges  of  the  wound  are  freed  all 
round  and  the  abdominal  contents  attended  to,  the 
callous  edoj-es  of  fascia  are  freshened  and  united 
at  the  same  time  as  the  peritoneum  by  silver- wire 
sutures,  beginning  at  the  angles  of  the  incision 
and  piercing  peritonemn,  posterior  fascia,  muscle, 
and  anterior  fascia.  Each  wire  is  drawm  so  far 
that  the   assistant's  controlling   finger   from   the 
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inside  just  ceases  to  feel  it;  tlie  peritoneum  is 
drawn  together  by  tlie  forceps.  When  there  is 
more  tension  and  consequent  fear  of  cutting  out, 
every  two  interrupted  sutures  are  tied  crosswise 
and  drawn  together,  or  one  and  the  same  suture 
is  passed  twice,  crossing  on  itself.  Only  with 
great  tension  and  very  thin  aponeurosis  can  it 
become  necessary,  before  inserting  the  interrupted 
sutures,  to  provide  an  efficient  support  by  means 
of  a  continuous  silver-wire  surrounding  suture  of 
a  part  in  the  neighbourhood  of  the  aponeurotic 
edges.  The  above-mentioned  first  row  of  buried 
wire  sutures,  whose  ends  are  cut  short  and  laid 
horizontally,  is  supported  by  a  second  fine  con- 
tinuous wire  suture,  Vvdiich  serves  to  fix  down  the 
twisted  ends  in  their  horizontal  position  and,  by 
an  exact  adaptation  of  the  anterior  fascial  edges, 
to  cover  them  up.  AYe  thus  avoid  the  stabbing 
pains  so  often  described,  which  are  due  to  project- 
ing ends  of  wire  and  often  enough  bring  the 
patient  back  to  hospital.  A  continuous  or  inter- 
rupted skin  suture  completes  the  operation." 

Prof.  Witzel  adds :  The  posterior  fascia  and 
peritoneum  are  taken  up  at  some  distance  from 
the  edge,  so  as  to  bring  sound  peritoneal  surfaces 
together,  as  they  would  be  by  Lembert's  sutures. 

The  anterior  fascia  is  freed  from  overlying  fat 
in  order  that  its  suture  may  not  involve  necrosis 
of  the  fatty  tissue.  All  bleeding  is  most  scrupu- 
lously stojDped. 

It  is  not  all-important  to  include  muscle,  seeing 
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one  can  extirpate  portions  of  rectus  without 
liernia  resulting,  provided  the  fascial  system  is 
properly  closed  up. 

For  the  last  five  years  this  method  has  been 
applied  under  my  supervision  to  over  2000 
laparotomies— not  one  abdominal  hernia  ! 


Prof.   Landau,   of  Berlin. 

We  use  for  the  closure  of  our  laparotomy 
wounds  (with  rare  exceptions  in  which  catgut 
buried  sutures  have  been  employed)  through-and- 
through  silver-wire  sutures,  and  unite  the  skin 
and  subcutaneous  tissue  with  silkworm  gut.  Our 
experiences  with  this  method  are  excellent,  and 
only  in  extremely  rare  cases  do  we  see  a  hernia 
in  the  scar  after  so  suturing ;  to  be  sure  we  let 
patient  wear  a  belt  for  six  to  twelve  months. 


Prof  von  Mikulicz,  of  Breslau. 

The  question  of  the  best  suture  for  the  abdo- 
minal wall  has  always  had  a  lively  interest  for 
me.  I  can  scarcely,  however,  in  a  short  letter 
let  you  have  my  opinions  on  the  subject ;  some  of 
fchem  you  find  in  the  '  Handbuch  der  praktischen 
Chirurgie '  (v.  Bergmann,  v.  Bruns,  and  v. 
Mikulicz)  2nd  ed.,  vol.  iii,  pp.  124 — 135;  and 
further  in  an  article  by  my  assistant,  Dr.  Pichler, 
(Brun's  '  Beitrage  zur  klinischen  Chirurgie,'  vol. 
xxxiii,  p.  189).  n 
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On  the  whole  I  am  persuaded  that  the  method 
in  layers,  comprising  at  least  two  of  them,  is  far 
perferable  to  the  singie-lajered  suture.  In  how 
many  rows  one  is  to  stitch  is  upon  the  whole  a 
less  important  question.  It  depends  to  a  great 
extent  on  the  relation  of  the  indi'^ddual  muscular 
layers  of  the  abdominal  wall. 

In  the  linea  alba,  e.  g.,  I  consider  a  two-  or  three- 
layered  suture  fully  sufficient,  viz.  (1)  peritoneum, 
where  it  can  be  easily  isolated,  as  in  the  region 
below  the  umbilicus;  otherwise  it  goes  better  with 
the  next  layer,  (2)  linea  alba,  or  rectus  sheath ; 
(3)  skin. 

In  operations  on  the  appendix  and  other  places 
I  prefer  to  use  four  rows  :  (1)  peritoneum ;  (2) 
aponeurosis  of  transversalis  and  internal  oblique ; 
(3)  external  oblique;  (4)  skin. 

Suture  material :  "What  one  uses  for  skin  and 
what  for  peritoneum,  whether  catgut  or  fine  silk, 
I  consider  quite  indifferent.  For  the  muscles  or 
aponeuroses,  on  the  other  hand,  I  take  such  a 
material — silk  or  silkworm-gut — as  is  either  non- 
absorbable or  very  slowly  absorbed.  The  ideal 
for  these  sutures  would  be  a  substance  that  be- 
came absorbed  only  after  three  or  four  months. 
More  than  four  rows  of  sutures  in  any  place  I 
regard  as  superfluous. 

If  you  can  make  use  of  these  remarks,  and  wish 
to  append  my  name  thereto,  I  am  quite  agreeable. 

[ISToTE. — With  reference  to  Prof.  v.  Mikulicz's 
opinion   as    to    absorbable    buried    sutures,    one 
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may  bear  in  mind  tlie  successful  use,  by  Snegui- 
reff,  of  Moscow,  of  untwisted  tendinous  strands 
from  tlie  ligamentum  nuclige  of  the  reindeer,  as 
being  more  permanent  than  catgut  and  more  easily 
sterilised.  Thus,  after  dissolving  out  the  fat  by 
ether,  a  fourteen  days'  immersion  in  juniper  oil  is 
found  to  sterilise  this  substance.  In  this  and 
several  other  G-erman  kliniks  I  have  visited  a 
common  practice  is  to  paint  the  skin  with  iodine 
just  before  cutting  down.] 

Prof.  Helferich,  of  Kiel. 

I  should  be  very  pleased  to  let  you  have  the 
desired  information,  only  I  have  not  command  at 
the  time  of  any  serviceable  statistics  as  to  the 
lasting  results  of  my  abdominal  operations.  I  can 
only  tell  you  that  in  the  surgical  klinik  which  is 
under  my  control  the  closure  of  the  abdominal 
wound  is  wherever  possible  performed  in  layers. 
In  cases  of  perityphlitic  abscess,  etc.,  I  postpone 
suturing  either  until  shortly  before  the  wound 
heals,  when  I  scrape  away  granulations,  lay  free 
the  individual  strata,  and  stitch  them  separately, 
or  else  until  a  later  date,  when  a  complete  hernia 
has  arisen.  In  general  we  are  satisfied  with  the 
results  of  our  method  of  closing  the  abdomen. 
At  the  moment  I  can  call  to  mind  no  instance  in 
which  after  exact  re-uniting  of  the  abdominal 
wall  a  hernia  has  followed. 
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Prof,  von  Rostliorn,  of  Heidelherg. 

(Writes  in  English.) 

As  a  pupil  of  Bilh'otli  I  am  accustomed  to  use 
tlie  so-called  "  Etagennalit,"  i.  e.  the  exact  closure 
of  all  tlie  anatomical  strata  of  tlie  abdominal  wall, 
viz.  peritoneum,  muscle,  fascia,  skin.  For  all 
deep  sutures  catgut  is  used ;  for  the  suture  of  the 
skin,  silk.  The  catgut  is  prepared  in  the  old 
manner,  like  "  sublimate  catgut,"  with  some  modi- 
fications, and  is  kept  in  sublimate  in  alcohol. 

We  use  the  simplest  dressing  of  the  abdominal 
wound :  a  little  strip  of  iodoform  gauze  fixed  to 
the  skin  by  Schleich's  paste — no  towel,  no  bandage, 
no  adhesive  plaster. 

Since  we  have  learnt  to  do  good  aseptic  work 
we  have  not  the  slightest  reason  to  abandon  or  to 
change  this  mode  of  proceeding.  I  never  see  any 
of  my  cases  return  for  the  sake  of  hernia  origina- 
ting after  abdominal  section.  Those  cases  that 
had  to  suffer  under  such  defects  were  such  that 
primary  union  of  the  abdominal  wound  did  not 
take  place  :  pus  cases — that  is,  cases  in  which  pus 
had  been  evacuated  and  had  infected  the  wound — 
or  women  with  fat  abdominal  walls  which  had 
been  pressed  upon  and  crushed  by  retractors  and 
other  instruments  during  operations  of  long  dura- 
tion. 

Exact  preparation,  exactest  asepsis,  caution  in 
the  direction  of  preventing  the  wound  from  being- 
injured  by  pressure,  very  exact  suture  according 
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to  anatomical  layei-s;  buried  sutures  of  absorbable 
material,  not  too  forced  tjdng  of  sutures — besides  a 
clean  case  and  not  too  fat  nor  too  emaciated 
abdominal  walls — will  give  nearly  with  tlie  exacti- 
tude of  an  experiment  primary  union  and  never  a 
failure. 

That  the  suture  must  be  one  in  layers .  is  the 
natural  conclusion  when  compared  to  the  mode  of 
suturing  in  cases  of  radical  operation  for  hernia. 
If  I  choose  a  particular  method  of  repair  for  the 
latter,  then  it  is  also  the  best  mode  for  primary 
closure.  That  is  logical  enough,  and  I  for  my 
part  cannot  understand  that  so  much  talk  could 
be  made  about  this  matter. 

I  prefer  the  shortest  possible  length  of  abdominal 
incision.  The  shorter  the  better,  and  the  more 
Qfuarantee  is  g^iven  that  hernia  will  not  occur.  In 
cases  of  ventral  fixation  of  the  uterus  I  can  effect 
the  necessary  fixation  with  an  incision  of  5  to 
6  cm.  in  leno-th  or  less. 

I  said  before  that  during  the  last  five  years  I 
practically  saw  no  ventral  hernise  in  my  cases, 
except  when  suppuration  had  taken  place.  Now 
that,  everybody  will  concede,  may  be  prevented 
by  exact  preparation  and  precaution. 

Having  changed  my  residence  during  the  last 
four  years  (Prague,  Grraz,  Heidelberg),  I  am  not 
able  to  give  you  an  exact  account  by  means  of 
statistics.  What  I  am  telling  is  experience  and 
impression. 

I    agree   in  many  points  with  the  ideas  that 

P 
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Dr.  Abel  (an  assistant  of  Prof.  Zweifel  in  Leipzig), 
in  an  excellent  paper  on  the  subject,  stated  some 
years  ago.  According  to  his  statement,  a  woman 
that  leaves  the  clinic  after  abdominal  section  has 
been  done  and  primary  union  has  taken  place  is 
not  fitted  out  with  an  abdominal  bandage.  I  have 
no  cause  to  repent  my  having  followed  his  advice. 
Never  have  I  been  able  to  state  that  this  leaving 
away  the  bandage  had  any  bad  consequences. 

As  to  the  history  of  the  subject,  I  can  tell  you 
that  Billroth,  who  was  one  of  the  leading  men  in 
abdominal  surgery,  already  about  the  year  1880 
used  this  method  for  closure  of  the  abdominal 
wound  with  the  best  effect.  At  a  later  date 
several  Grerman  authors,  especially  Prof.  Winter 
(then  assistant  to  Prof.  Olshausen  in  Berlin), 
having  made  wider  investigations  on  the  subject, 
wanted  to  prove  that  this  sort  of  closure  had  been 
used  according  to  his  ideas  during  the  last 
years  at  the  Berlin  Frauenklinik,  without  mention- 
ing the  names  of  his  predecessors.  By  Winckel 
and  Chrobak  he  was  informed  during  the  dis- 
cussion on  the  subject  in  the  Grerman  Gynaeco- 
logical Societies'  meeting  at  Vienna  1895  that  the 
thing  was  nothing  new,  but  in  the  Vienna  surgical 
school  was  used  since  twenty  years  nearly. 


Prof.  Madelung,  of  Strasshurg. 

For  the  suture  of  the  abdominal  wall  I  make 
use  of  the  suture  in  layers — the  buried  sutm^es  of 
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catgut,  tlie  skin  suture  of  silk  or  wire ;  continuous 
or  uninterrupted  su.tures  according  to  the  tension 
present. 

In  many  cases  we  make  use  of  my  method  of 
securing  the  gauze  dressing  by  means  of  folds  of 
skin  sutured  as  in  the  enclosed  description. 

[jSTote. — Prof.  Madelung  introduced  this  device 
seventeen  years  ago,  originally  for  the  purpose  of 
securing  tampons  of  gauze  within  the  abdominal 
cavity.  Folds  of  skin  are  drawn  from  the  two 
sides  across  the  dressing  and  united  by  two  or 
three  sutures.  He  has  since  frequently  used  this 
plan  over  the  closed  wound ;  as  mentioned  in  the 
note.] 

Frof.  Bafclenheuer,  of  Cologne. 

Dr.  Frank  writes  : 

I  beg  to  reply,  at  Prof.  Bardenheuer's  re- 
quest, as  follows  : — ^He  closes  the  abdominal  wound 
with  a  fourfold  suture,  viz.  first  peritoneum  and 
transversalis  fascia  with  catgut  (interrupted)';  over 
this  sutures  of  the  muscle  1  to  2  cm .  apart ;  then 
the  rectus  fascia  with  catgut ;  and  lastly  the  skin 
with  silk.  For  security  we  apply  a  broad  strip  of 
plaster  (Helsenberg  perforated  heft-pflaster)  over 
the  front  of  the  abdomen,  so  that  if,  owing  to 
peritoneal  irritation,  distension  should  ensue,  the 
muscles  are  relieved,  and  without  their  being 
specially  strained  a  diastasis  is  avoided.  Barden- 
heuer  is  very  pleased  with  the  results  of  this  exact 
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method — provided  tlie  catgut  is  quite  sterile  and 
no  pus  lias  come  in  contact  with,  the  wound, 
primary  union  usually  occurs.  Only  when  one  is 
anxious  to  cut  short  the  operation  do  we  use  silver 
sutures  which  pierce  the  whole  belly- wall  including 
peritoneum.  In  particular  we  take  care  that  the 
space  of  Retzius  gives  rise  to  no  ca^dty ;  for  this 
we  use  deep  catgut  sutures. 

With  regard  to  the  future  possibility  of  hernia, 
we  have  no  anxiety  when  a  median  incision  is 
completely  and  exactly  closed.  In  cutting  down 
we  naturally  see  that  the  incision  does  not  miss 
the  linea  alba ;  the  anterior  part  of  the  rectus 
sheath  thereby  oj^ened  is  afterwards  separately 
united.  To  be  consistent,  indeed,  the  latter  oualit 
really  to  be  at  the  same  time  united  in  the  middle 
line  with  the  thin  fascia  behind  the  rectus  or  the 
transversalis  fascia;  but  in  practice  this  is  not 
feasible  owing  to  the  necessary  suture  of  the  two 
recti,  which  otherwise  tend  to  separate,  coming  in 
between. 

We  only  rarely  make  use  of  tampons  and 
drainage  through  the  wound,  e.  g.  when  large 
cavities  are  left  (parovarian  cysts),  or  when 
matter  capable  of  infection  has  been  drawn 
through  the  abdominal  cavity  (total  extirpation 
for  carcinoma  or  sarcoma  uteri)  ;  but  even  here, 
if  the  tampon  is  situated  in  the  lower  angle  of 
the  wound  and  removed  early,  a  rupture  very 
rarely  occurs.  Otherwise  we  close  the  wound 
completely,  and  either  do  not  drain  at  all  (ovari- 
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otomies),  or  else  drain  per  vaginam  (total  extirpa- 
tion for  double  pyosalpinx  witli  metritis).  With 
severe  disease  of  the  adnexa  Bardenheuer  removes 
on  principle  the  uterus  as  well  as  the  appendages, 
since  unless  the  latter  are  taken  away  perfect 
recovery  is  not  as  a  rule  achieved. 

In  all  cases  care  is  taken  to  leave  no  raw 
surfaces  in  the  peritoneal  cavity ;  stumps  are 
turned  in  and  buried  by  drawing  on  the  sur- 
rounding peritoneum  with  a  purse-string  suture. 
After  total  extirpation  the  peritoneum  from  the 
bladder  is  fixed  to  the  anterior  vaginal  wound, 
and  at  the  sides,  similarly,  the  peritoneum  of  the 
round  ligaments  to  the  lateral  vaginal  walls.  The 
peritoneum  of  Douglas's  Pouch  is  usually  adherent 
and  injured,  and  this  is  roofed  in  with  iodoform 
gauze  brought  out  to  the  vagina.  The  sigmoid 
flexure  is  applied  over  this,  and  after  inversion  of 
the  lig.  infundibulo-pelvicum,  the  appendices  are 
attached  to  the  anterior  vesical  wall.  If  the  cervix 
is  to  be  retained,  the  uterus  is  removed  almost 
without  h83morrhage  by  the  Paquelin  cautery  at 
the  level  of  the  uterine  artery,  and  then  the  post, 
cervical  wall  divided,  likewise  with  the  cautery, 
into  the  vagina  until  the  post,  vaginal  wall  and 
the  rectum  bounding  the  pouch  of  Douglas  lie 
free  in  one  plane.  After  this  the  same  steps  are 
taken  as  above. 

In  this  way  w^e  seldom  meet  with  peritonitis  or 
ileus  following  adhesions  about  the  stump.  The 
a-fter-treatment  is  simple,  and  it  is  a  matter  of 
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indifference  whether  we  give  opium  or  not ;  adhe- 
sions cannot  occur.  As  to  statistics,  we  have  some 
80  per  cent,  with  primary  healing. 

Prof.  Trendelenburg,  of  Leipzig. 

Apart  from  the  cases  where  special  haste  is 
required,  I  alwaj'S  close  the  abdomen  in  several 
layers.  As  a  rule  a  continuous  catgut  suture  for 
the  peritoneum,  interrupted  catgut  sutures  for  the 
muscles,  ditto  for  the  fascia,  and  interrupted  silk 
for  the  skin.  Statistics  I  unfortunately  have 
none  to  place  at  your  disposal.  Healing  occurs 
practically  always  by  first  intention ;  ventral 
hernige  are  rare.  The  simple  through-and-through 
silk  stitch  which  I  used  in  earlier  years  gave  less 
reliable  results. 


Prof.  Doderlein,  of  Tubingen. 

In  over  1000  laparotomies  I  have  practised 
with  thoroughly  satisfactory  results  the  following 
method  : 

1.  Four  to  six  silkworm-gut  sutures  piercing 
the  whole  thickness  of  the  abdominal  wall.  These 
sutures  of  relaxation  and  of  security  are  only 
taken  out  after  three  weeks. 

2.  Continuous  catgut  sutures  for  peritoneum, 
anterior  fascia,  and  skin  respectively,  so  that  the 
individual  tissue-strata  become  re-united  each  to 
each. 

4 
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Prof.  Czerny,  of  Heidelberg . 

I  send  you  a  copy  of  my  sliort  article  on  tlie 
origin  and  prevention  of  post-operative  ventral 
hernia  ('  Therapie  der  Gegenwart,'  October,  1899). 

I  consider  that  with  proper  selection  and  per- 
formance one  can  achieve  good  results  with  every 
method. 

[Note. — In  his  paper  Prof.  Czerny  points  out 
as  an  established  fact  that  the  prospect  of  hernia 
arising  in  a  given  case  depends  entirely  upon  the 
event  of  the  rectus  fascia  healing  together  com- 
pletely by  first  intention.  Keeping  this  in  mind, 
we  have  as  causes  of  hernia,  the  introduction  of 
tubes,  gauze  drains,  uterine  stumps,  and  ovarian 
pedicles  into  the  w^ound ;  the  inclusion  of  bits  of 
extra-peritoneal  fat  between  the  muscles ;  the  ad- 
mission of  a  point  of  omentum  while  suturing, 
owing  to  straining  or  vomiting  ;  the  cutting  of 
tissue  through  the  hyperconstriction  of  wire  or 
silkworm  gut ;  the  stretching  of  the  fascial  cicatrix 
after  removal  of  stitches,  as  b}^  cough,  sickness, 
ascites,  and  pregnancy;  and  the  disintegrating 
effects  of  suppuration. 

Czerny  favours  a  lateral  incision,  either  a 
finger's  breadth  from  the  middle  line  or  through 
the  middle  of  the  rectus,  preserving  the  nerve- 
filaments  as  far  as  possible. 

He  has  given  up  the  suture  in  layers  except  in 
cases  with  very  fat  abdominal  walls  ;  for  these  he 
uses  buried  sutures    of   catgut — peritoneum  and 
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rectus  fascia.  Over  tlie  latter  lie  frequently 
inserts  another  row,  also  for  the  fascia,  drawing 
the  surfaces  of  this  together  after  the  fashion  of  a 
Lembert  suture.  He  abides  by  the  sterilisation  pro- 
cess with  sublimate  and  alcohol  (twenty-four  hours 
in  ether,  four  to  twelve  hours  in  1  in  500  sublimate, 
according  to  the  thickness;  preservation  in  96 
per  cent,  alcohol,  which  is  changed  daily  for  the 
first  three  days). 

As  a  rule  he  uses  through-and-through  silk 
sutures  alone,  passed  on  both  sides  from  the  inner 
aspect,  and  taking  up  peritoneum  and  skin  pretty 
close  to  their  edges,  but  fascia  and  muscle  rather 
widely.     A  few  silk  skin  sutures  are  addecL] 


Prof.   Winter,   of  Konigsberg. 

I  have  always  taken  a  great  interest  in  the 
subject  of  closing  the  abdomen,  particularly  since 
I  read  a  paper  on  this  theme  before  the  congress 
of  German  societies  in  Vienna,  1895.  I  send  you 
a  copy  by  this  post. 

At  the  present  date  my  principles  are  as  follows : 

1.  A  separate  continuous  suture  of  the  peri- 
toneum with  catgut. 

2.  A  separate  continuous  suture  of  the  fascia 
Tvith  catgut. 

3.  (a)  Either  a  combined  suture  of  fat  and 
skin  with  silk,  or,  more  recently  (b),  the  fat 
with  a  continuous  suture  of  catgut  and  the  skin 
with  a  similar  one. 
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I  place  the  greatest  value  on  2.  The 
catgut  I  use  is  mostly  the  Schaffer  catgut,  or, 
more  recently,  Kronig's  Cumol-catgut.  I  cannot 
supply  statistics  from  my  practice  at  Konigsberg, 
as  I  have  left  off  the  re-examination  of  cases,  but 
I  can  state  the  following  : 

1.  The  abdominal  wound  heals  primarily,  almost 
without  exception.  One  gets  suppuration  oc- 
casionally after  the  extirpation  of  infective 
growths,  and  when  the  abdominal  walls  are  very 
fat. 

2.  From  occasional  examination  of  old  patients, 
no  hernia  has  to  my  knowledge  come  to  pass. 

[Note. — Prof.  Winter's  paper  has  already 
been  referred  to  as^  containing  laboriously  com- 
piled statistics  as  to  post-operative  hernia  in  the 
Olshausen  Klinik  at  Berlin.  From  22  per  cent, 
of  hernise  with  the  old  simple  suture  in  cases 
where  primary  union  had  occurred  the  percentage 
dropped  to  8  per  cent,  with  the  method  in  layers. 
Prof.  Winter  adopted  the  method  of  secluding  the 
wound  with  collodion  and  strips  of  gauze,  re- 
garding this  as  quite  counterbalancing  the  ob- 
jection to  silk  sutures — an  objection  in  his  view 
consisting  merely  in  the  action  of  silk  as  a  con- 
ducting channel  for  germs  from  without.  The 
paper  states  that  the  patients  on  leaving  the 
klinik  are  recommended  to  wear  no  belt.] 
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Prof.  Kehrer,   of  Heidelberg. 

I  beg  to  state  in  reply  to  your  letter  that  I  at 
first  used  to  close  the  abdominal  wound  after 
Spencer  Wells'  fashion,  later  with  the  figure-of-8 
suture,  and  finally  with  a  suture  in  laj^ers.  About 
permanent  results  I  can  give  no  adequate  account, 
as  I  could  only  re-examine  a  certain  number  of 
my  patients.  But  as  the  outcome  of  my  ex- 
periences I  may  say  that  the  Spencer  Wells' 
suture  is  indeed  the  simplest  and  speediest,  but 
relative  to  the  occurrence  of  hernia,  the  most 
insecure.  When  the  abdominal  wall  is  poor  in 
fat  I  prefer  the  figure-of-8  suture  ('  Centralblatt 
fiir  Gryn.,'  1896,  No.  14),  whereby  in  the  lower 
loop  of  the  8  the  peritoneum  and  the  remains  of 
linea  alba  or  the  rectus  sheath  are  embraced,  and 
in  the  upper  loop  the  fat  and  skin. 

When  there  is  a  thicker  cushion  of  fat,  on  the 
other  hand,  I  have  in  recent  years  adopted  the 
triple-layered  suture — peritoneum,  recti  and  their 
sheaths,  subcutaneous  fat  and  skin ;  all  with  inter- 
rupted catgut  sutures,  though  the  skin  suture  is 
often  silk. 

Prof.  Gnsserow,  of  Berlin. 

My  time  permits  of  my  replying  only  with  all 
brevity  that  up  to  a  few  years  ago  I  closed  the 
abdominal  wound  in  the  ordinary  way  with 
through -and-through  sutures.     Healing  took  place 
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very  readily,  but  not  infrequently  ventral  lierniae 
showed  themselves  at  a  later  date.  Since  then  I 
have  stitched  in  layers — (1)  peritoneum  with  a 
continuous  catgut  suture ;  (2)  fasciae  and  muscles 
similarly  ;  and  also  (3)  the  skin.  From  that  time 
I  have  seen  no  more  hernise ;  small  abscesses  in 
the  abdominal  wall,  however,  often  appear. 


Prof.  Kronig,  of  Jena. 

In  reply  to  your  letter  I  must  state  that  I  un- 
fortunately cannot  give  you  statistics  of  my  after- 
results,  as,  owing  to  my  removal  from  Leipzig  to 
Jena,  I  had  to  give  up  my  intention  of  reviewing 
my  cases  at  the  former  place. 

To  your  question  as  to  which  I  regard  as  the 
surest  method  of  closing  the  abdominal  wound,  I 
would  reply  that  I  a-ttach  more  value  to  the  choice 
of  the  incision  than  to  that  of  its  closure  ;  so  I  may 
as  well  first  allude  to  this  point.  In  an  important 
majority  of  cases  I  consider  it  of  importance  to 
select,  whenever  possible,  the  Pfannenstiel  trans- 
verse fascial  incision.  In  case  of  large  tumours 
where  a  vertical  incision  is  indicated,  I  avoid,  so 
far  as  practicable,  the  middle  line,  and  choose  in- 
stead the  lateral  route  after  Lennander.  The 
•  vertical  median  incision  I  only  employ  when  I 
foresee  that  there  is  a  possibility  of  sepsis  involving 
the  wound,  e.  g.  in  the  total  extirpation  of  a  uterus 
with  ulcerative  carcinoma,  as  also  in  the  case  of 
sloughing  fibroids  and  C3^stomata. 


AS    PEACTISED   IN   GERMANY    AND    AUSTRIA  53 

I  close  tlie  abdomen  (1)  in  tlie  case  of  the  trans- 
verse fascial  incision  as  Pfannenstiel  does  ;  that  is, 
I  unite  peritoneum  and  muscle  continuously  with 
one  suture  and  similarly  stitch  the  anterior  fascia 
with  another  catgut  thread.  The  skin  is  closed 
either  with  clips  (Michel)  or  again  with  a  con- 
tinuous catgut  stitch  ;  silk  I  avoid  for  this. 

2.  In  the  lateral  method  of  Lennander  I  use  con- 
tinuous catgut  sutures  for  each  of  the  following : 
— Peritoneum,  muscle,  fascia,  skin.  Added  to  these, 
however,  come  four  or  five  silk  through-and- 
through  sutures,  including  all  layers,  and  only  re- 
moved on  the  tenth  day. 

3.  With  the  median  incision  I  suture  con- 
tinuously (1)  peritoneum,  (2)  fascia,  and  (3)  skin 
with  catgut,  besides  inserting  four  to  six  silk  in- 
clusive sutures. 

As  to  the  catgut,  I  use  solely  the  preparation 
sterilised  in  Cumol,  as  I  have  set  forth  in  the 
'  Centralblatt  f.  G-ynakologie.' 


Frof.  Bie.del,  of  Jena. 

The  suture  of  the  abdominal  wall  still  belongs 
to  the  unsolved  problems.  What  I  have  to  say  on 
the  subject  you  have  in  the  publication  I  am  send- 
ing you. 

I  have  not  laid  sufficient  emphasis  on  the  fact 
that  what  is  of  most  concern  is  the  subcutaneous 
fat^ — the  thicker  this  is  the  oftener  one  meets  with 
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septic  processes  in  the  wound,  as  fat  is  a  tissue  of 
feeble  vitality  and  liable  to  necrose. 

Tlie  gynecologists  have  certainly  the  best  of  it. 
I  myself  operate  in  many  gynsecological  cases,  and 
am  consequently  aware  that  the  incision  in  the 
linea  alba  heals  up  much  more  easily  than  that  in 
the  right  rectus  muscle. 

[Note. — Prof.  Riedel's  well-known  work  on 
gall-stone  operations  is  referred  to.  He  selects 
the  vertical  incision  through  the  rectus  for  access 
to  the  gall-bladder.  Here  and  in  other  parts  of 
the  abdominal  wall  he  uses  buried  sutures  in  one 
or  more  layers ;  in  the  former  situation  stout  cat- 
gat  that  has  been  boiled  is  employed,  to  include 
peritoneum,  transversalis  fascia  and  muscle,  rectus 
muscle  and  sheath,  while  silk  sutures  unite  the 
skin.  A  separate  peritoneal  suture  would  only  cut 
out,  owing  to  the  drag  of  the  severed  transversalis ; 
but  in  other  situations  it  is  advisable. 

Eiedel  advises  that  the  su^Derficial  silk  sutures 
should  also  include  the  anterior  aponeurosis,  as  a 
safeguard  against  hsematomata.  Excessive  tension 
favours  the  formation  of  stitch  abscesses  owing 
to  local  ansemia  and  consequent  loss  of  vitality. 

The  more  complicated  conditions  to  be  met 
with  in  severe  gall-bladder  operations  demand  a 
corresponding  simplification  in  the  suture  of  the 
abdominal  parietes.] 
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Prof.  Leopold,  of  Dresden. 

For  several  years  past  I  have  used  for  the 
closure  of  the  abdominal  wall  silk  throug4i-and- 
through  sutures,  and  further  unite  the  fascial 
layer  only  with  Cumol-catgut.  I  am  very  con- 
tented with  the  results. 


Frof.  Klein,  of  Munich. 

My  method  of  suture  after  laparotomy  has  for 
some  years  been  as  follows : 

The  peritoneum  is  closed  with  a  continuous 
catgut  suture,  then  come  interrupted  sutures  for 
the  fascia  with  sillauorm  gut,  and  then  skin  sutures 
similarly  with  silkworm  gut.  Thus  the  fascial 
sutures  are  buried,  and  almost  always  heal  up 
perfectly  well,  provided  not  too  many  sutures  are 
put  in ;  between  the  stitches  an  interval  of  1  to 
1^  cm.  is  left.  Far  less  frequently  than  with  silk 
or  celluloid  thread  does  one  meet  with  stitch 
abscesses  involving  the  fascial  or  the  superficial 
sutures.  Healing  nearly  always  takes  place  by 
primary  union.  So  far,  too,  as  my  experience  goes, 
during  the  short  period  of  some  three  years, 
practically  no  hernia  has  presented  itself. 

I  have  not  yet  published  my  account  of  this 
method,  but  shall  do  so  in  the  near  future.  One 
of  my  assistants  is  actually  at  work  ascertaining 
my  statistical  results  both  immediate  and  relative 
to  hernia,  but  unfortunately  the   figures  are  not 
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ready  yet.  You  have  my  full  consent,  however, 
to  make  what  use  you  please  of  this  short  com- 
munication in  the  way  of  publishing. 


Prof.  Krause,   of  Berlin. 

My  principle  after  aseptic  laparotomies  is  to 
suture  in  four  layers :  (1)  Peritoneum,  with  or 
without  transversalis  fascia ;  (2)  muscle,  i.  e.  in 
the  middle  line  the  recti  are  laid  free  for  the 
purpose ;  (3)  fascia,  e.  g.  the  anterior  rectus 
sheath;  (4)  skin.  1,  2,  and  3  with  catgut  or 
thread,  4  with  silk. 

The  results  are  excellent,  as  I  have  proved  by 
eleven  years'  experience.  To  produce  statistics 
would  be  to  set  my  assistants  too  great  a  task. 

Frof.  Nagel,  of  Berlin. 

I  regard  it  as  of  importance  to  use  as  little 
catgut  as  possible  in  suturing  the  abdomen  because, 
from  the  aseptic  point  of  view,  it  is  quite  untrust- 
worthy, and  according  to  my  opinion  it  is  for  the 
most  part  responsible  for  failures  in  primary 
union. 

When  I  followed  the  method  most  in  vosfue  in 
this  country  and  stitched  in  layers  with  con- 
tinuous catgut  sutures,  I  used  to  have,  like  so 
many  of  my  colleagues,  unsatisfactory  wound- 
healing. 

I  now  insert  three  to  five  through  sutures  of 
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relaxation  with  silkworm  gut,  and  tlien  unite 
peritoneum  continuously  with  Vohmel  catgut,  the 
thinnest  quality  of  which  apparently  remains 
sterile  up  to  the  time  of  its  absorption ;  lastly,  I 
unite  fascia  and  skin  with  ordinary  interrupted 
sutures  of  silk  or  silkworm  gut. 

I  have  not  large  figures  at  my  disposal,  as  I 
have  only  privately  operated  cases  to  report  on. 
In  twenty-five  cases  of  laparotomy  undertaken 
for  large  tumours  (ovarian  cysts  and  fibroids)  I 
have  stitched  the  wound  exactly  according  to  the 
above  plan,  and  the  healing  was  unexceptionable  ; 
twice  only  an  unimjDortant  infection  of  a  silk  stitch 
occurred. 


Frof.  Fehling,  of  Strassburg. 

For  several  years  I  have  used  the  following 
method  of  closing  the  laparotomy  wound  : — (1) 
Continuous  suture  of  peritoneum  with  catgut; 
(2)  skin  sutures  of  silk,  alternately  deep  and 
superficial,  the  deep  ones  taking  up  the  anterior 
fascia  quite  accurately  at  its  edges. 

If  deep  pockets  are  left  in  the  abdominal  wound, 
as,  for  instance^  in  the  pre-peritoneal  space,  I 
insert  little  bits  of  iodoform  gauze,  to  be  removed 
after  fortj^-eight  hours. 

My  results  are  good  so  far  as  I  can  watch  the 
cases ;  but  I  possess  no  statistics  on  the  subject, 
though  I  purpose  getting  them  prepared  in  the 
course  of  1904. 
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Prof,  'voii  Angerer,  of  Munich. 

Dr.  G-ebele  writes :  On  belialf  of  my  chief  I 
beg  to  inform  you  that  in  the  surgical  khnik  of 
Munich  the  closure  of  the  abdomen  is  usually  done 
in  the  following  way  : — Two  to  four  through-and- 
through  silk  sutures  which  penetrate  everything, 
including  peritoneum;  then  a  continuous  catgut 
peritoneal  suture,  interrupted  silk  sutures  for 
fascial  and  muscular  layers,  and  lastly,  silk  skin 
sutures.  In  place  of  the  latter  we  have  lately 
also  used  metal  clips  (Michel's).  Our  silk  is 
thoroughly  boiled  in  sublimate,  and  catgut  we 
sterilise  after  Saul's  method.  As  to  the  question 
of  wound  healing,  aseptic  management  of  the 
wound,  thorough  stoppage  of  the  bleeding,  and 
avoidance  of  tampons  are  of  more  consequence, 
I  think,  than  the  method  of  suture.  One  must 
only  be  sure  that  the  various  layers  are  in 
apposition. 

Prof.  Kuriimell,  of  Hamburg.  ■ 

For  many  years  we  have  been  closing  lapar- 
otomy wounds  by  means  of  several  buried  catgut 
sutures.  The  catgut  is  thoroughly  boiled  in 
ammonium  sulphate  solution,  becoming  quite 
germ-free. 

1.  Peritoneum,  continuous  catgut  suture. 

2.  Muscle,  continuous  catgut  suture. 

3.  Fascia,  continuous  catgut  suture. 
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The  latter  is  tlie  most  important  of  all,  as  the 
aponeurosis  holds  most  secure  and  prevents  hernia. 

4.  Superficial  interrupted  sutures  of  silk. 

With  Yerj  rare  exceptions  we  never  see  hernias, 
and  we  have  every  cause  to  be  satisfied  with  the 
method. 
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The  late  Prof.  Gussenbauer,  of  Vienna. 

Dr.  Pupovac  writes :  As  I  w^as  for  many  years 
Prof.  Gussenbauer' s  assistant,  and  leader  of  the 
klinik  at  the  time  of  liis  death,  I  am  very  pleased 
to  be  able  to  answer  your  letter.  I  am,  however, 
not  in  a  position  to  place  his  statistics  at  your 
disposal,  as  to  collect  them  would  mean  more 
time  than  I  can  w^ell  spare. 

The  technique  of  the  closure  of  the  abdomen 
consists  with  us  in  the  following  procedure  : — As 
soon  as  ever  the  incision  is  made  all  bleeding- 
points  are  most  carefully  secured  and  ligatured, 
even  the  smallest  vessels.  This  is  regarded  as  a 
sine  qua,  -non  towards  obtaining  a  perfect  primary 
union.  As  to  position  of  incision,  the  middle  line 
is  used,  for  instance,  in  pylorectomy  and  gastro- 
enterostomy, in  myomata  and  ovarian-cyst  opera- 
tions; the  outer  edge  of  the  rectus  in  appendi- 
cectomy ;  the  middle  of  the  rectus  in  operations 
on  the  gall-bladder ;  and  so  on. 

We  are'  not  afraid  of  lengthening  the  incision 
to  the  extent  of  making  the  field  of  operation 
easily  visible  and  accessible. 

For  ligatures,  catgut  is  used,  sterilised  according 
to  Bergmann.  For  sutures,  moderately  strong 
silk  for  buried  stitches  and  finest  silk  for  the 
skin. 

The   principle  of  suture  is  to  use  interrupted 
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stitclies  for  each  individual  layer — tlius,  in  the 
middle  line,  peritoneum,  fascia,  skin, — and  if  the 
fatty  layer  is  thick  we  unite  this  separately,  to 
avoid  any  cavity.  In  suturing  we  take  a  broad 
grip  of  the  edges  with  the  needle  and  avoid 
making  the  first  turn  of  the  knot  too  tight,  so 
that  an  exact  adaptation  of  the  edges  is  just 
attained.  In  tying  the  buried  sutures  we  make  it 
a  rule  to  begin  with  a  surgical  knot  and  then  tie 
the  thread  twice  more,  so  that  the  sutures  thus 
protected  may  not  give  way  under  any  stress  of 
the  abdominal  muscles  during  chloroform  sickness. 
To  sum  up  our  method  in  short,  it  demands — 

1.  Most  exact  stoppage  of  bleeding. 

2.  Most  careful  union  in  layers  with  interrupted 
sutures  which  hold  secure. 

3.  Avoidance  of  interstices  or  unfilled  spaces. 
That  a  perfect  healing  b}^  first  intention  is  the 

fundamental   requirement  for  the   prevention   of 
ventral  hernia  goes  A^dthout  saying. 

This  method  has  been  in  use  in  our  klinik  for 
the  last  ten  years,  and  we  have  no  ground  to  alter 
it.  Where  we  once  in  a  way  have  seen  a  post- 
operative hernia,  we  were  at  the  same  time  always 
able  to  trace  its  cause. 


Prof.  G.  Brauii,  of  Vienna. 

I  suture  in  three  layers  with  sterile  silk,  and  in 
the  last  334  laparotomies — including  Caesarean 
section,    operations   for   extra-uterine    gestation, 
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uterine  fibroids,  umbilical  hernia,  ovarian  cysts, 
fibromata  and  adenomata,  pyosalpinx,  etc. — I 
liave  seen  the  abdominal  walls  heal  bj  first  in- 
tention in  251  cases ;  in  forty  stitch  abscesses 
occurred  ;    while  forty-three  cases  ended  fatally. 

Prof.  Schauta,  of  Vienna. 

For  several  years  past  I  have  sutured  the 
abdominal  wall  in  three  layers  :  peritoneum,  fascia, 
skin.  I  attach  especial  value  to  the  fascial  suture. 
Both  the  deep  strata  are  united  with  silk,  while 
for  the  skin  I  use  the  Michel  clips.  I  am  very 
well  satisfied  with  the  results ;  especially  since 
adopting  the  skin  clips  I  have  seen  no  more 
suppuration.  I  believe  the  skin  suture  is  the 
most  dangerous  part  of  the  whole  abdominal 
closure,  because  even  after  careful  disinfection 
one  runs  the  danger  of  dragging  bacteria  with 
needle  and  thread  from  the  deeper  layers  of  the 
skin,  where  disinfection  must  be  imperfect,  into 
the  subcutaneous  connective  tissue,  and  so,  too,  of 
infecting  the  deeper  sutures — an  opinion  to  which 
I  have  repeatedly  given  expression  in  publications. 


Prof.  Ghrohak,  of  Vienna. 

For  more  than  twenty  years  I  have  been  using 
the  three-layered  suture  for  the  abdominal  wall, 
and  still  adhere  to  it,  as  it  affords  every  satisfac- 
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tion.  Ventral  liernise,  even  small  ones,  belong 
with  me  to  the  greatest  rarities ;  always  provided 
no  drainage-tube  or  gauze  has  been  introduced 
through  the  sutured  wound.  In  such  cases,  to  be 
sure,  a  gap  often  remains,  in  which  a  dehiscence  of 
the  scar  easily  occurs.  No  suture  whatever  can 
serve  as  a  protection  against  this  event.  Further, 
it  is  quite  exceptional  here  to  drain  outwards 
(anterior  abdominal  wall). 

I  use  almost  exclusively  boiled  silk  for  the 
suture  of  peritoneum,  fascia  with  muscle,  and 
skin ;  or,  within  a  recent  period,  the  Michel  clips 
for  the  skin.  I  could  not  give  you  exact  statistical 
data,  as  this  would  require  one  to  institute  a  care- 
ful re-examination  of  cases,  a  work  certainly  of 
many  months'  duration. 

Prof,  von  Eiselsherg,  of  Vienna. 

Prof.  Billroth,  my  revered  teacher,  always 
sutured  the  abdominal  walls  after  laparotomy, 
from  1883  onwards,  in  three  stages :  first,  con- 
tinuous peritoneal  suture  ;  then  interrupted  suture 
of  the  anterior  fascia,  inclusive  of  muscle ;  and  then 
continuous  suture  of  the  skin.  I  have  strictly 
adhered  to  this  plan  ever  since  I  began,  in  1893, 
to  operate  on  my  own  account,  and  I  regard  it  as 
the  best  method  of  closing  the  abdomen. 

In  appendix  operations,  for  instance,  I  suture  in 
four  layers  :  (1)  peritoneum,  (2)  transversalis  and 
internal  oblique,  (3)  external  oblique,  (4)  skin. 
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A  statistical  statement  of  the  end-results  as 
regards  the  appearance  of  hernige  I  do  not  possess, 
though,  indeed,  in  numerous  examinations  of 
previously  operated  patients  I  have  never  found  a 
hernia,  provided  that  healing  took  place  by  first 
intention. 

Billroth  was  in  the  year  1882  (or  1883)  led  to 
adopt  the  suture  in  three  layers  owing  to  a  post- 
operative hernia  in  the  linea  alba.  (He  had,  about 
1879,  operated  on  a  girl  for  uterine  fibroid,  and 
closed  the  wound  after  the  old  method  of  Spencer 
Wells).  While  this  girl  was,  one  day  in  1883,  lift- 
ing some  load,  the  soft  cicatrix  burst  open  and  a 
loop  of  intestine  prolapsed.  She  applied  a  piece 
of  sacking  to  it,  and  drove  straight  to  the  klinik. 
The  case  subsequently  healed. 

From  that  date  Billroth  made  a  habit  of  carry- 
ing out  the  suture  in  three  layers. 

Prof,  von  FrauquS,  of  Prague. 

I  will  willingly  give  you  my  views  and  experi- 
ences of  the  suture  of  the  abdominal  wall,  but 
I  am  unable  to  send  any  statistical  data,  as  I 
only  took  over  the  Prague  Klinik  last  April,  and 
consequently  my  experiences  here  are  not  applic- 
able to  the  main  point,  namely,  later  results ;  and 
at  the  same  time  my  Wiirzburg  private  material 
is  no  longer  under  my  personal  control. 

Like  my  teacher,  Hofmeier,  I  hold  in  common, 
indeed,  with  most  German  gynascologists,  that  it  is 
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essential  for  the  abdominal  coverino-s  to  be  stitched 
in  three  layers  :  each  of  the  peritoneum,  the  fascia, 
and  the  skin  for  itself.  How  this  is  carried  out 
in  detail  does  not  matter  so  much  if  only  the 
suture  material  is  aseptic.  In  AV^iirzburg,  as  is 
done  in  the  Hofmeier  Klinik,  I  regularly  inserted 
three  or  four  inclusive  silver-wire  sutures,  and 
then  united  the  three  named  layers  with  con- 
tinuous catgut,  sterilised  by  several  weeks'  preser- 
vation in  carbolic  oil. 

In  Prague  here  I  insert  first  three  tlirough-and- 
through  silk  sutures,  i.  e.  at  upper  and  lower  ends 
of  the  wound  and  in  the  middle.  I  should  not 
like  to  dispense  with  these  stitches,  which  in  case 
of  any  disturbance  during  healing  keep  the  whole 
wound  together.  But,  on  the  other  hand,  I  do 
not  regard  it  as  advantageous  when  all  the  stitches, 
or  even  the  greater  part  of  them,  embrace  the 
whole  edge  of  the  wound  and  therewith  the  recti 
muscles,  because  the  nutrition  of  the  latter  may 
suffer  by  the  constriction,  and  the  security  of  the 
walls  be  assuredly  so  impaired ;  and  further,  be- 
cause I  used  with  these  sutures  by  no  means 
seldom  to  open  into  vessels  in  the  muscle,  and 
have  seen  hgematoma  formation  which  would  im- 
pair primary  union. 

I  unite  peritoneum  and  anterior  fascia  separately 
with  continuous  Cumol-catgut  (Kronig's),  or  the 
fascia  often  with  fine  silk.  I  have  discontinued 
Kronig's  catgut  for  the  skin,  as  occasionally  I 
have  found  it  to  be  absorbed  before  the  otherwise 
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quite  healthy  wound  was  securely  united.  I 
therefore  now  do  the  skin  with  pretty  closely 
inserted  interrupted  sutures  of  silk,  Avhich  alter- 
nately include  skin  alone  and  skin  with  sub- 
cutaneous fat  layer.  Occasionally  also  I  have 
used  the  subcutaneous  plan  first  recommended,  if 
I  am  not  mistaken,  by  Pozzi ;  but  as  its  removal, 
especially  when  of  silk,  is  often  unpleasant  for  the 
patient,  and  as  I  get  an  identical  linear  scar  with 
ordinary  silk  sutures  (besides  which  the  other 
way  is  rather  more  troublesome  to  manage),  I 
now  adhere  to  the  commoil  method. 

I  am  satisfied  with  the  primary  results.  Almost 
always,  even  after  lengthy  operations  like  difficult 
total  extirpation  of  uterus  with  glands,  primary 
union  occurs. 

As  a  rule  the  first  dressing,  which  is  simply 
iodoform  gauze  fixed  with  a  large  strip  of  plaster 
with  a  hole  in  the  centre,  is  not  changed  until  the 
tenth  day,  the  stitches  being  removed  on  the 
fifteenth  day.  A  few  days  later  the  patient  may 
sit  up,  and  at  the  end  of  the  third  week  leave .  the 
hospital. 

Prof.  Borner,  of  Graz. 

In  reply  to  your  letter,  I  am  not  the  chief  of  the 
Grraz  Frauenklinik — that  is  Prof.  Knauer, — but 
have  a  private  hospital,  and  thereby  am  hardly  by 
way  of  making  ex;periments,  only,  indeed,  bringing 
into  use  what  has  been  tested  in  the  kliniks, 
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Answering  your  question,  tlien,  we  adhere  almost 
entirely  to  the  incision  in  the  linea  alba,  and  I,  as 
well  as  my  assistants,  sntnre  peritoneum  con- 
tinuously with  catgut,  insert  three  or  four  catgut 
muscle  sutures,  and  then  very  exact  interrupted 
fascial  sutures  with  celluloid  thread ;  lastly,  the 
skin  sutures  (interrupted  silk). 

As  to  my  results,  I  can  only  describe  them  as 
extremely  satisfactory.  I  have  no  system  of  later 
control  of  my  cases,  but  to  have  to  operate  on  a 
subsequent  hernia  is  relatively  a  very  rare  event. 
In  such  after-operations  I  never  remember  to 
have  had  a  failure.  Here  we  leave  the  skin  edges 
open  beneath  the  dressing  until  the  dee^Der  layers 
are  firmly  united  and  the  thread  sutures  grasping 
them  are  all  removed ;  after  which  plaster  strips 
hold  the  edges  together  and  facilitate  a  healing  by 
second  intention. 

Prof.  v.  Hacher,  of  Graz. 

In  the  common  typical  cases  of  laparotomy  I 
employ  the  suture  in  layers  with  buried  stitches. 

1.  Peritoneum,  or,  when  this  is  too  stretched  or 
thin,  peritoneum  and  transversalis  fascia. 

2.  All  other  layers  except  the  skin. 

3.  The  skin. 

As  suture  material  I  have  used  silk  as  far  as 
possible.  In  some  cases  I  have  put  in  buried 
sutures  of  aluminium-bronze  wire  (Basel  manu- 
facture ;    a    Grerman    make   has  on    one   occasion 


68  THE    CLOSURE    OP   LAPAEOTOMY   WOUNDS 

failed  to  absorb).  For  instance,  I  have  employed 
them  as  a  muscle  suture  in  Bassini's  operation  for 
inguinal  hernia. 

I  am  very  content  with  the  suture  in  layers. 
Ventral  hernige,  indeed,  have  onl}"  appeared  after 
suppuration,  never  otherwise.  I  have  not  com- 
piled any  statistics  on  this  point. 

Prof.  Wolf  lev,  of  Prague, 

If  it  is  a  case  of  laparotomy  in  the  linea  alba  we 
close  the  wound  with  a  double-layered  suture. 
We  take  up  with  the  deeper  row  the  rectus  muscle 
and  its  sheath  before  and  behind,  as  well  as  the 
parietal  peritoneum.  Thus  after  this  suture  the 
wound  is  already  closed  short  of  the  skin.  Inter- 
rupted stitches  are  used  at  intervals  of  some  G  to 
7  mm.,  and  should  the  anterior  fascia  not  com- 
pletely cover  in  the  muscle  some  further  fine 
sutures  are  added  to  take  up  alone  the  fascia  in 
question.  The  skin  sutures  (interrupted  silk)  are 
placed  further  apart,  2  to  3  cm. 

If  the  case  is  one  of  incision  at  the  outer  border 
of  the  rectus  (gall-bladder,  appendix),  the  peri- 
toneum is  united  separately  when  the  tension 
allows,  either  by  interrupted  or  running  silk 
stitch.  The  rectus  muscle  is  then  drawn  over  and 
its  edge  attached  to  its  sheath  in  such  a  way  that 
this  union  does  not  lie  immediately  over  the 
serous  suture.  Next  the  anterior  rectus  sheath  is 
sutured  interruptedly  with  silk,  and  last,  the  skin, 
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If  tlie  tension  renders  a  separate  serous  suture 
impossible  we  unite  the  posterior  slieatli  with  the 
same  stitch,  but  this  is  only  in  case  of  need. 

We  never  employ  catgut  for  the  abdominal-wall 
suture.  We  have  no  statistics  as  to  the  occur- 
rence of  hernia,  but,  so  far  as  we  see  patients 
again,  it  only  happens  in  cases  where  the  peritoneal 
cavity  was  drained,  or  where  abscess  formation 
was  present  in  course  of  healing. 


Prof.  Knauer,  of  Graz. 

Up  to  April,  1903,  when  I  was  nominated  for 
this  university  klinik,  I  was  assistant  in  Prof. 
Chrobak's  klinik  in  Vienna,  and  consequently 
accustomed  to  employ  the  method  in  use  there. 

This  consists  in  the  union  of  the  abdominal 
coverings  in  three  layers,  and  has  been  for  many 
years  practically  universal  in  Vienna;  for  which 
reason  it  is  known  in  Germany  as  the  "  Viennese 
Method." 

The  way  it  is  performed  is  that  the  peritoneum 
is  first  of  all  closed  with  a  row  of  interrupted  fine 
silk  sutures.  After  this  layer  comes  in  the  second 
stas'e  the  union  of  anterior  fascia,  muscle,  and 
the  fascia  deep  to  it  with  a  similar  set  of  silk 
interrupted  sutures,  catching  up  in  addition  the 
peritoneum  in  the  lower  parts  of  the  wound. 
Lastly,  in  the  third  layer  one  has  the  skin  suture, 
usually  a   continuous   one,  but  when  there  is  an 
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uniisnal  quantity  of  fat,  preferably  interrupted ; 
this  too  of  silk. 

I  had  opportunities  of  carrying  out  this  suture 
with  the  best  results  in  point  of  getting  a  sound 
scar,  and  have  therefore  been  led  to  adopt  an 
identical  plan  here  in  Grraz.  In  the  meantime  I 
am  not  in  a  position  to  supply  any  statistics. 
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